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How Borland is helping bring the America’s Cup back to America! 


“I think those 
who grasp the 
technolo^will 
prevail” 

BliiSbore, A^sldeot, 

Shore Sails Oo., Newport, RI 
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S ail-making la traditional— a craft— but I think 
we’re huge stepe ahead of the competition when we 
get Involved with higher technology," Bays Shore. 

He and Shore SaUa' 17 different franchised sail lofts 
in the U.S. are In what Shore describes as a “highly 
competitive business, whether It's America's Cup racing 
or any race." And he adds, ‘7ou guys (Borland) do good 
stuff that’s affordable, which is one of the reasons why 
we wrote all our sail design programs In Turbo Pascal.*" 
“These days," he s^, “there are many parts to a 
sail, and Turbo Pascal lets us arrange all the parts 
property. We design what the garment industiy calls 
a ‘marker’— and rety on Turbo Pascal to do ^ 
critical things like getting thread lines 
in the same direction as load Unes. 

We take the diskette to our new 
$250,0(X) laser cutter, which follows 
the Pascal program precisely, 
draws out the sail and outs 
out the sail. We glue and 
sew and you’ve got the 
best there is.” 

^rLAND 


"Hmn ot AnmKi " surfing doturmia. 
Santa Cnu. Cattfoma 


“The wrong sails will sink 
your chajices— if not your boat 
—so we wrote Turbo Pascal 
programs” 



T he right sail design, at 
the ri^l price, ri^t now, 
has to happen in 17 different 
Shore Sails Lofts acroes 
America. 

It had to happen with 
America’s Cup challenger 
Heart of America which 
carries Shore sails— and it 
has to happen with the (cim 
renUy) 703 different boeie 
that Shore Sails has in their 
TEirbo Database Tbolbox.' 

Sail design, sail pricing 
and “beating the handl- 
capper” are all done at Shore 
Sails with Turbo Pascal 
In case you don’t know 
the sharp end ftom the blunt 
end of a boat, the right sail 
design for any boat is more 
than design and price. It’s 
tactical advantage. Design- 
ing sails that take the 
greatest advantage of the 
boat’s basic design and 
rigging without getting stuck 
with a heavle^than-de8lrabl8 
Official Handicap. (Handi- 
caps can eat your chances 
faster than a Great White.) 

The “right sail” design 
bends but doesn't break the 


Win Fowler, Shore Sails Co., 
ftrtland, 

racing rules written by, 
amongst others, MORR 
(Midget Offshore Racing 
Rules) or lOR (International 
Offshore Rules). Turbo Pascal 
spills out “right sail” designs 
for Shore Sails so their cus- 
tomers tend to “handicap” 
the Rules Committee instead 
of the other way around. 

Shore Sails’ connection 
with Borland doesn’t end 
with Turbo Pascal and our 
Database Toolbox. 

Shore’s Fowler has also 
vflrttten SuperKey* macros 
for “every file we have" and 
says, “We’d be lost without 
them.” 

He uses SldeKlck* to dial 
eveiy phone call and Side- 
Kick’s Notepad to commun- 
icate between all the Lofts, 
saying, “That way we don’t 
n«d a word processor.” 
Shore Sails also uses Turbo 
Lightning* and Reflex: The 
Analyst* 

So why so many Borland 
products m one oompany? 

Win Fowler says, “Weu be 
sunk without ihemi” 
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is no second prize 






Borland’s Instant Winner Game 



Scratxili this card now and you could instantly 
win 2 free round-trip airline tickets to Australia 
for the America’s Cup Race! 

First Prize (110,000 valueO includes 
tmoo accommodations for two in Perth, Australia 

during the final America’s Cup races, which _ M~ \ ssms 
start January 31, 1987. See America win it 
back after our only loss, in 134 years! There’s 
more than one instant winner in Borland’s 
Instant Wiimer Game, because you could win one of two new $6,895 4-WD 
Suzuki Samurai convertibles, or ^ $4,995 AST TurboLaser" 

prmter, or a $4,499 Toshiba T3100,’‘ or a 

$2,399 Toshiba T1 100’“ Hus, or a $595 

AST SixPakPremium"', or a $69.95 Traveling SideKick,®or 
any one of hundreds of other Borland products— and at 
the very least a Borland Rebate Coupon, 
good for $10 off any single product or $15 off 
any bundled product offer! 





S4,4S9 


$69.95 


See Official Rules on the back of this card for details. 


Don't There will be a aeoond-chance drawing for the if not claimed by 12/30/66. There’s also a second-chance drawing for the two Suzukis if not claimed 
by 2/26/67. All rebate coupons aie good fir producta purchased 9/6/66*3/31/87. Product prices above are euggeeted list (»loea 



City 

Stale Zip 


Rub the silver box lo reveal whether 
you win a prize or get a rebate coupon. 
Then fill in the second-chance entry 
blank lo the right. 


Second-Chance 

Sweepstakes 

Entry! 


We’re running two Second- 
Chance Sweepstakes drawings 
to award the trip and cars. 

They will be won by some- 
one— it could be you! Fill in the 
entry coupon and mail it now. 
Winners will be notified im- 
mediately, because the final 
America's Cup races start In 
Australia on January 31, 1987, 
and you'll have to pack 
in a hurry. 

(You Will need a valid passpon and ffie ability 
to cornprehend versions o/tfie 
English language ) 


OFFICIAL RULES ■ BORLAND INSTANT WINNER CAME 

I NO PURCHASE NECESSARY Topancipjit re«imavebiain«9affitcjfditti<ntdHnothtOctobtf Novtnibti Otcimbo. wJinMryissutolllwtiMkNinngnuga/irtti PCWorid Bylc PCTKhJottrnaL PCMagvm VeuiMVfIsegbtMnigMic 
cant by mabngi self- addiesud stamps eovdopt to BoriandlntamationalGaineCaid P 0 Boi870. Wdion, CT 06S97 (WasbrngtooSiattittNionts tondsoM-addfasaadinvolopt ) L«MOfltgamtcanlpttsUfflpod'*<)uttt AMroquostsniuttbc 
rauivcd by Janwary IB. I9B7 

2. TO PLAY: Rtfflovc the 'ub- olt arta on iht game card to itvta) Mhat pitaa oi (Obaii oHr you havt obiamid 

3. PRIZES/ REBATES. Banaaththf(ub>oHaiiaonto>Hwfo«o«nngpiUMmaybttevaall4 Tnple(TyyotoAtn«iicaaCupRKnot$IO.OOO. 198BSuauki4W$aRiviaiConvtrtiblao($6.89S. AST Turbo Latar ToilaballOO PottaMt Campulfi: 
Toshdia3l6o PortaMt ComputR' AST SiiPakprinMni AST Advaniagapromium AST 3G Pal; AST Rampage AST Rampaga AT, Free Borland Pioduel or you may obtamltta lollovying rebate oflar S10 tebatcottoronany individual produti or SIS 
rebate oHr on any single advertised Borland bundle ( Sec rule # U lor prue detatit | 

4 PRIZE CLAIMS II you obi«n one ol the prues stated « Rule #3. signyourhidlcgalsignatursonihcgamecardandsend via cenifiodmadl copy should be made lor your rKord^ atengwrth your name and address to Borland Intwnational Prue 
Claun 196 Danbury Road Wdton CT06697 AH pnae clam must be received or postmarked by February IS. 1987 (Sat Rule #12 tor Tnp for Two to Am«iea's Cup eicepbon | 

S. REBATE CLAIMS: Rebates aie good for products puichased from Septembei 5. 1986 through Marcti31 1987 TheSIO rebate is goodfoi any mdmdual Borland product and theSIS rebate is good ter arvy advtrtrsod Bortand selTwara bundN. To 
tectivf your rebate you must iRurn your compkitd license agrtement from the manual Ihn gama card and daitd proof ol purchast to Borland IniRnabonal Gama Card Rebate 458S Scotls Vadey Drive ScoflsVaAty. CA9S066 UponracRptolthe 
hetnse agieemem game card and proof of purchase. Borland wdl send your chock Rebate it not yahd with any other rebate or promotion ollRid dtroetly from Borltnd 

• VERIFICATION. All game maunalSRCSubKCilovenfKehoft GanrcmatRialsarevoMlandwdlbereiectodilnotoblRiyedihroughaulhotind legilimale chamals andmayberatactadifanypartitiaproductd. countarfaiiad. lorn or altRld la any 
way or il maiRials coniam pnnimg typogiaphical or mtchanical anott Otcitions of the Rodcmplnn Canter «c Imal Game pweet from any game otttR than the Botlaitd Insianl Wmnci Gama may not be used m this game 
7. CONDITIONS OF PARTICIPATION Material submitted bKomtt the piopany of Borland Inicrnitional Thtsubmistionolgamtpiacet it the sole rtspontibility of the indiv#ual seeking wificetion who « solety rioponi#li for lotL late orima- 
directed mu! All leies legisltalion and mspKtion fees ace the sole icsponsibrtity ol the venhed wmnR Winners mey be required to eiecule in eHidevit of HigMitv and name end hkeness publicity release By parMipotuig « the game yeu accept and 
agree to be bound by these rules and the ditision of the Official Ridtmpiion Canter which wdl be final 

I ELIGIBILITY Paiticipai«nisopansoltlylartSidentsetrhcUnitcdStatet18 yaaisof ageandovei eiceplemployKt and agents olBortendlntimalional service agencies and individuals engaged in the devtIopmenL productm ordalnbulionol 
game matRials The MRiitt Gioup. Inc and Ihtu iminediatt lamdy w mtmbRt ol thau households Vod m Veimonl and whRt piohibilad by law 

5 GAME SCHEDULE AND AWARD OF PRIZES The Borland Instant Wmcici Game wdl commtncc on or about SeptambeiS 1986 andendon JanoorySO. 1987 Itwdlotticially end. howevR. when ailgame pwces are drsmbulad Venliadoama 
pruet wdl be awardcdwiifMnihiriy(30| days from the date olihaurccRpifotvtnficaiion at iheOffiualRademption Cental A maioi pn/t wmnart list can be obtained by sendmg< ktampad teil-addrtuidenvtfOMia Borland Instant Wwrw Game 
WmriRt Lisl PO Boi7089. Wdion CT 06897 

10. OOOS CHART The odds of wmrung pn/ti are based upon obiammg the one iRt game piece among the apphcable numbR ol game pwcet 

PRIZE Qty Total Velue Odda ol Winning 

TriplorTwotoAmericasCuporSIO.OOO I S 10 000 00 Im6458000 

Snruki4WSamura<CniivartibleJAnrS6.l9S 2 S 13 79000 I « 3.229.000 

AST Turbo Utor 1 S 4 995 00 1m6.458 000 

Totkiba PortthIa Cnmpuiti 2 S 6 89800 t m 3.229.000 

AST Maniory Baards 26 S 16.02600 1 m 268.320 

Barland Producit 1 000 S149 000 00 1*16 468 

OVERALL TOTAL 1.031 $199.708 00 I in 8.214 

All remaining game cards wi* esntam aSIO rebate good on any mdnridual Borland product or a $16 rebate good toward arty advtrtitad Borlmd sollwwt bundli 

II PRIZE DETAILS: Tiqi lor two to Amcnca s Cup Races | or $10.000| wdl mcludt coach scaling round Hv airfRC on regularly uhedulad conunRcial airlme Irom San FraiKisca Cahtorma to Perth Auslraka and up to Iwo weeks hot# accom- 
modations m Perth Australia plus $4 600 spending cash WmnRs wdl be responsible lor obtaining nsa passport and aM oihti travel documents Tnp docs not mcludt maaii. laics ticess baggage charges and other hold charges Mmor mutt be 
accompanied by parent w legal guankan 

Su;uki4WSamuta)ConvertibleJAStandardEquipffltntPKkage|or$8.896l vti>l«dwinoei wdl be responsible lor all rtgistraim msuranci. and heensmg leas AST Turbo Laser Toshiba Portable ComputR Model# Til 00. TosNbaPortabla Com- 
putR Model # T3100. AST Memory Boards end Free Borland Pioducis me nort-tubsiitutionaieiceplbysponiar due to pioduciavadabikty and all warientict end guaieniccsResub|ecltominulactutRsl«ms AH pruts art norvltartslariabia Wmnmg 
consumer is lesportsibie loi aH local slate and ledRai laics 

12 SECOND CHANCE SWEEPSTAKES Thereare two Second Chance Sweepslakes drawings scheduled 10 be conductedonOtcemberSV 1986 and FebruaiyZB. 1987 Random drawing hbmaHinmcsrKeivld by Dectmt# 30. 1986 wil 
aw«d tup loi two to America s Cup Races I or $10 000) Random diawmg liom all entries leccivtd by Ftbruery 26. 1967 wdl awRd two (2} Suiuki 4W Samurw (or $6,696) All remaring prues thal are unclaimed iHer February 16. 
1987 wdl icmam unclaimed 

II yeu have any queitions concerning lha Borland Instant Winner Gama, eait I IOO-ABI-AA?! 
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Turbo Pascal Progranuning! 


$10.00 Scraleh 'ti Win Rebate! 
Turbo PaacaT 3.0 
“For the IBM" PC, 
the benchmark Pa^ 
compiler la undoubtedly 
Borland Intemational’e 
Turbo Paacal,"sayBQaiy 
Ray of PC Week. We and 


more than 600,000 other 
people around the world 
think Mr. got that 
right. Since launch, Turbo 
Pascal has become the de 
facto worldwide standard 
m high-speed Pascal com- 
pilers. Described by Jeff 
Duntemann of PC 
Magazine aa the 
“Language deal of the 
century” Turbo Pascal is 
now an even better deal 
than that— because weVe 
mcluded the meet popular 
options (BCD reals and 
8087 support). What used 


$10.00 Scralch 'n Win Rebate! 

TuiboDatabaae 

TboZhox" 

A perlto amplement to lUito 
PEiBcal, tscauee H conialns & 
oooqilete llbroiy of Pascal 
poceduree that allom jnu to 


aearch and sen data and build 
powerfiil database appUcatlona 
Having Tuito Database IboIbaK 
means jitiu don't have to te-lnwnt 
the wheel eeoh time write a 
Itsto Pascal program. It oomee 
with eource for a flee saiqile 
database— right on disk. The 
dsiabase can be searched by 
words or numbera IJidate, add, or 
delete reoods as needed Just 
compile It and It's reaty to 0] to 
wmk for yxi (Shore Sails has 


to cost 1 184.96 Is now 
only $99,951 You now get 
a lot more for a lot less; 
the compiler, a completely 
Integrated programming 
environment, and BCD 
reals and 8067 support— 
all for a suggested retail 
of only $99.95. And with a 
Scratch 'n Win $10.00 
Rebate, you pay on/y 
$69.96— which really is 
the “language deal of the 
centuiy"! Minimum 
memoiy; 1S8K 

TppUc.'"’"" 

more than 
TOO boat 
deelgnsand 
rlgsmthelr 
Database 
IboIboitSee 
t frontpage 
stay.) Suggested retail leOSS 
With a $ 10.(X) Scratch 'n Win Rebate 
check beck from us, any 
Minimum memoiy 1S8K. 


YES! 


I want 
the best! 

Fof cfBdif anJ onjfft 
Of the dealtrneinst you 

call (800) 255-8008 

inCAall(800)?42-U33 
Copm PnOuet Pric$ Tt 


. Tu/bo Pascal 3 0 
W/30S7 i BCD 
^ fteOen Tfie Anafyst 


J99M 
;$9 95* I- 
6995* I- 
199 95’ 

99 95 J_ 
59 95 S- 
69 95 1- 
69 95 I - 


39 95 


69 95 
9995 


__ Witt. fkPex Vt/ortrsfiop 
_ Turbo Prolog 
_ TMo Pascal tv CP'U BO 
_ Tttbo Datatasa lootxa 
_ Turbo Gtapfn Toolbo* 

_ Tjbo Tuior 2 0 
. Turbo FrMor roofed 
. Turbo CamMbrts 
. rufeo hgbitmg 
_ LigPUung WbnJ VAranl 
_ Tubo Ligfmng. 

lighnng nm Wi:aiO 
_ SakKKk 
_ Travttng 
_ SaeM. 

Tiartikig SafeiOct 
. StfierKey 
OufsafeUSAaMffOpercapy 
CAan/MAres aiUsaiesax 
Amount enctosatf 

Prices nefetfe sfuppuig to all US cities 
CaretuPy ilescnbe your compuier sysMrn 
Ueie IS _ 6-M _ 16-bP 
fuse —PC DOS —CPrU-80 
-MS-DOS —CPiM-86 
Uy compuier s name an} morfel IS 


149 95 S- 
84 95 S- 


69 95’ S- 


125 00’ 
69 95 


BORLAND 

o/Tian/AtiOfoA, 

{/oje 


4585 SC0T7S VALLEY DfllVf 
SCOTTS VALLEY. CA 95066 
1408)438-8400 TELEX 1723T3 


f/tt drtf sr/e / use « □ J >5' □ 5 M □ 9 
Paymem fflSA MC kkmey omer Oieck 
Otrk cam erontiofi date— J.^ 

Carte 
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Average Rainfall 
Inches Per Year 


Plantronics Mode 


EGA Mode 


U.S. Rainfal I I97i -i 935 



1979 

1980 

1981 

1982 

1983 

1984 

1985 


Finally An EGACai 
Responds l0¥) 


Introducing The Paradise 
AutoSwitch” EGA Card. 


d you> 

an EGA Video Card because 
it offers the best quality 
text with high resolution 
color graphics. The problem 
is that older versions of 
popular software, like Lotus 
1 A (and some current 
versions too) won’t work with 
the EGA standard. That’s a 
problem because in the 
course of your workday youll 
need to use software written 
for different video modes. 

Paradise has the answer. 
The Paradise AutoSwitch 


EGA works with every pop- 
ular PC video mode. And 
is smart enough to switch to 
the right mode every time 
you change programs. 
Automatically. 

AutoSwitch. 

Only Paradise has it. 

The Paradise AutoSwitch 
EGA changes video modes 
automatically to work with 
your software. No Mode com- 
mands. No special software 
to run. On RGB monitors it 
“autoswitches” between 
EGACGA(1BM Color 
Graphics) and Plantronics 
modes; on monochrome 


monitors between EGA, 
MDAHBM Mono Text) and 
Hercules modes. The 
Paradise AutoSwitch EGA 
runs any PC software you 
want Immediately. 
Automatically. That’s some- 
thing ordinary EGA Cards 
can’t do. 


Runs all EGA CGA MDA 
and Hercules Software 
with true hardware level 
compatibility. 

True hardware compatibility 
makes the Paradise Auto- 
Switch EGA Card different 
from other EGA Cards. No 
other EGA Card offers the 


TVademaris F^radise. AutoSwitch EGA Caid-Riradise Systems. Inc; Lotus 1-2-3-Lotus DmclopfneniCbrpualioaRegisteTed trademafk: IBM-Inlematiunal Business Machines Corparatkm. 

1; iai 




dThatAutomaticaUy 

urEveryMode. 



6845 CRT c»ntroller included 
in the IBM Monochrome, 
IBM Color and Hercules 
Cards. The Paradise-designed 
PEGA video controller chip 
has the equivalent of a 6845 
inside. That means when 
the Paradise AutoSwitch EGA 
runs EGA software, it’s an 
EGA card; when it runs IBM 
Color Graphics (CGA) soft- 
ware, it’s a CGA card; when it 
mns Hercules software, it’s 
a Hercules card. No “batch 
files,” special software or 
complicated installation. No 
incompatibility hassles. 

EGA with true 6845 hard- 
ware compatibility. Only 


from Paradise. 


The Simpler the Better. 

Paradise’s exclusive Auto- 
Switch feature and true 6845 
hardware compatibility 
make using the Paradise 
AutoSwitch EGA simple and 
hassle free. The Paradise- 
designed single chip EGA 
video controller makes 
possible all this functionality 
and intelligence on a short 
card. In fact, even the users 
manual is short. Only 24 
pages. 

The Paradise AutoSwitch 
EGA Card. Just what you 
would expect from the Video 


Technology innovators. 

PARADISE 

SYSTEMS. INC 


«ielionMtiooc »H 800-527-7977 Ext. 570 toO free. From CiUfdniu. 800-822-2020 Ext 370. Or Mp by 
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: p'c-siG ’ 

: Library 

I Keeps on srowing... 

' N«w disk* r«c«ntly added to our library 
I of us*r>*upportadafMl public domain 
I software for the PC: 

□ #471 PressntV5.1 Make your own slide shows 

I (Of E>usines$ or home using your color monrtor. 

I Q #477 Name QrMi/BrMkDown/fone Word 

* Do anagrams, find wt\at words your phorte number 
I makes. 

□ #460 PC-Otifllne Outline and orgarMze 

I information, much like Thinktank 

, □ #461 StWRIvor Shell Makes DOS easy to use 

* □ #463 MaR Hester Keeps track of multiple hsts. 

I sorts ar>d prints by city, state, zip and name 

□ #465 Icon Maker end FX>Malrfa( Makes 

I graphics characters like the MAC for^r screen 
_ and you can paint them on your EPSON printer 

" □ #467 Reflex Point An action game modeled after 
I the ROBOTECH cartoon series 

□ #492 Nutrient Tracks your diet artd its calorie/ 

I nutrient value. 

□ #494.495.496 Tho World CHgHlsod Findover 
I 100,000 different kxaiiorts m trie world and display 
I them on screen 

” Q #498 OOS^Matk Load different programs and 
I manipulate them with single keystrokes 
_ n #499 PROCOMM Communications with 
I XMODEM. KERMIT ASCII protocols, supports IBM- 
g 3101, DEC VT52/1000. AOM-3 and ANSI. 

* □ #501 & 502 telisoyi Tracks prospects, leads 
I and memos and pnnts letters with ihtf information 

□ #503 RoKsneo HsNkig List Keeps track of 

I multiple lists, sorts ar>d prims by spMific group- 

, good lor custom mailing. 

^ □ #506 WMography of Ruslnett Ethic* and 
I Moral VSIUM The regularly updated master 
" bibiography for those domg-papers and research 
I involving business ethics. 

- □ #507 PC'fprint Software and instruction on how 
I to cheapty speed up your system 2-3 times. 

I □ #508 6 509 StatleticsTool* Pactorexperiments. 

■ ■FORGET-IT' plots, simultaneous confidence 

I intervals, randomization tests, expected mean 
squares 

I □ #510 VIsibM PASCAL Compiler Learn to 
. program PASCAL and watch the internal functions 

I of PASCAL as It runs. 

I □ #511 TUrboSprHos and Animation Create. 

* maintain and animate your own images m TURBO 
I RkSCAL. 


RECENT DISK UPDATES 

□ # 5PC>ni#VBr.4 

□ # 78 PC-WrttsVer. 2.6/1 

□ #124 Extended Batch \%r 2 04a 

□ #199 PC<CaleVer3 

□ #212.334 RB8t-PC(2diSk$)Ver 3.7 

□ #366 100 Letters Ver 1.1 

□ #393 Checkbook Ver 2 

□ #395 Home Inventory Ver. 2 

□ #397 Checkbook Pr^rsm Ver. 3 31 

□ #402 IBM 370 Croe* Aa a e m bler Ver. 1 1 

□ #403 Computer TbtorVdr. 4.2 

□ #417 ADAPrelooVer 1.90 

□ #449 OeoeVers. 1.06 

□ #466 CPALedfferVdr 1.1 


□ 350-page directory (disks 1-300) $6 95 

□ Printed Supplement (disks 301 -454) $395 

□ 1 yr. PC-SIG Membership ($35 foreign) . $20 


Includes printed directory, supplement, birrKxithly 
magazine 

SPECIAL 

Any 5 Disks pAis 1 -Ysar M«mb0f«hip $39 


Disks are $6 each Add $4 postage and handling (S 10 
foreign}- CA residents add state sales tax. 

Tbtai Enclosed $ by □ Check QVISA QMC 

Card No 







City 

StPtft 

Zip 


PCSIG 


1b order, call: 800 - 245-0717 
In CA 000 - 222-2906 

For technical questions or 
local orders; ( 400 ) 730-0291 
1030-D East Duane Avenue 
Sunnyvale. CA 94086 211 






CIRCLE 145 ON READER SERVICE CARD p 



PUBUSHER WilliamUAse 
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Bany Owen. Paul Stmenon 
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SENIOR EDITOR 

TECHNICAL EDHOR 
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STAFF EDITOR 
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PRODUCTION EDITOR 
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LOOKING FOR THE BEST 
VALUE IN PC/AT COMPATIBLES? 



INTRODUCING THE $1495 A^STAR' 


Looking for a lower priced, higher 
quality PC/AT compatible than our new 
A*Star"is like looking for a needle in 
a haystack. You’re more apt to come up 
with a case of hayfever. 

A^Star gives you features you 
won’t get from any other vendor. Not 
IBM. Not Compaq. Not even those for- 
eign manufrurturers. Features like a 220 
watt power supply, eight available ex- 
pansion slots and ’’network ready” 
multi-user operation. All for only $1495. 
And that price includes a 1.2MB dis- 
kette drive, 512KB memory, a fixed 
disk /diskette drive controller, a tactile 
feedback k^board (you1l love it!) and a 
6/8MHz switch /software selectable 
80286 CPU. 

Best of all, A4rStar is quality built 
right here in America by Wells Ameri- 
can Corporation - an American Stock 
Exchan^ manufacturer. So now you 


can buy with confidence from a vendor 
you can trust, just like you’ve trusted 
IBM. And youil get a genuine, top qual- 
ity product (not a cheap imitation) for a 
price even less than those “questionable” 
mail order clones. And if that’s not enough, 
it’s all money-back guaranteed! 

The S1495 Wells American A ★Star.'*' 


A PC/AT FOR ONLY $1495? 

I THArSNOTNINQ TO SNEEZE AT! 

I (Hurry! This offer s limited.] 

I L] I’m tred of sneezing! Have someone call 
I me immediately to take my order 

I t i A*Star sounds terrific. Tel me more. 



Name; 

Company; 

Phone: 

Address: 

City: 

State: Ti p- 



803/796'7800«7WX 51O«01-2645 
Sunset Boulevard • West Columbia, SC 29169 


L 


leM CompuWr AT and AT M iradamiru of IntarnMionaf Bus>noM Machinot Corporalion 
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The Cheapest PCs Ever 
Paul M. Slafford/Prices on 
IBM PC- and XT-compatible 
microcomputers continue to 
drop, and the bottom is no- 
where in sight. Only a year ago 
it would have been impossible 
to gather together a signiHcant 
number of PCs with base prices 
at or below $ 1 ,000, but the col- 
lection of 18 inexpensive PCs 
featured here demonstrates 
how large the market has be- 
come in a very short time. . 1 22 
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SPECIAL REPORT 
Optical Overview: What’s 
Coining in CD-ROMs and 
WORMs 

John HelliweWCompact disc 
technology is asserting itself in 
the PC market. Along with 
CD-ROMs, write-once. read- 
mostly (WORM) laser drives 
offer exciting database applica- 
tions, and in this comprehen- 
sive overview you’ll learn how 
these systems function 149 

SOFTWARE 

1-2-3 Knockoffs: How Close 
Do They Come? 

Jared Taylor/Can any 
spreadsheet software package 
challenge 1-2-3 and come 
away looking good? Here are 
three inexpensive spreadsheet 
programs that aim to give 1-2-3 
a run for its money 167 

Easier than DOS DEBUG: 
Six Utilities for Byte-Level 
Editing 

Winn L. Roschmese six pro- 
grams can help you recover 
erased files, change any byte 
on any disk, or even disassem- 
ble programs to see how they 
work — all without the compli- 
cations of DOS's DEBUG pro- 
gram 217 

HARDWARE 

New Plotters: All the Way 

from A to E, Part I 

Glenn Hart/Ats high-quality 
graphics become a part of many 
work environments, interest in 
plotters continues unabated. 
Since our review of 24 plotters 
last December, many new 
models have been introduced, 
and in this, the first of a two- 
part survey, five desktop plot- 
ters are put to the test 179 


Musical Interludes with 
the PC 

Winn L. RoschIK you merge 
your PC with Roland's 
Musicom or the Tecmar Music 
Synthesis System, you and 
your computer can make beau- 
tiful music together 265 

TRAINING 

Management Training: Busi- 
ness Simulation on the PC 

Vincent PuglialHovt effective- 
ly can the skills of management 
be taught by interaction with a 



simulated business world on 


the screen of a PC? These three 
programs give you a chance to 
run the business to learn how to 
be a manager 229 

LANGUAGES 
PROLOG: A Language for 
Artificial Intelligence 

William C. Wong/PROLOG 
has emerged as a premier lan- 
guage by virtue of its ability to 
do things that are difficult to do 
with other languages. Have a 
look at seven PROLOG sys- 
tems 247 
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WhAT’S inside 

You can’t miss them. The me- 
dia is awash in ads for cheap 
PCs. Turn the pages of your 
daily newspaper or check a re- 
cent issue of PC Magazine. 
Cheap PCs are popping up all 
over the place. And the lowest 
price keeps getting lower every 
day. With advertised prices as 
low as $500 to $600 for system 
units, you can’t help but wonder; Are they any good? Are you trad- 
ing off performance and reliability for low price? 

To find out, the PC Magazine staff sought out every PC- and 
XT-compatible system that listed a base price of under $1,000. 
Eighteen met the criterion. 

But when the 18 got into PC Magazine Labs to undergo more 
than 200 hours of testing for speed, compatibility, and reliability, 
our reviewers found the bargains were not without compromises. 
One was the level of workmanship on some — but not all — ma- 
chines. For instance, one tester had to physically stretch the base of 
a cheap PC to wedge a standard-length EGA board into an expan- 
sion slot. Another was price. The price that catches the eye in an 
advertisement is often for a bare-lxrnes system unit. By the time 
you add a monitor, monitor card, and I/O ports, as well as a second 
drive and more memory, the price you pay nearly doubles. 

Staff editor Paul M. Stafford, who wrote ’"The Cheapest PCs 
Ever, ’ ’ which begins on page 1 22, says of the bargain contenders: 
“We have high standards. Any machine that claims to be PC com- 
patible had better be tough, too." 

Just as IBM defined the hardware standard and then found itself 
surrounded by clones, the success of Lotus’s 1-2-3 spawned a 
mass of imitators. Contributing editor Jared Taylor looks at three 
$100 1-2-3 knockoffs — VP-Planner, Farsight, and The Twin — in 
‘ ‘ I -2-3 Knockoffs: How Close Do They Come?’ ’ (see page 1 67) 

and lets you know just how much of 1-2-3 you get for your money. 

However cheap a program may be, free is always cheaper. This 
issue’s programming colutiui brings you the memory-resident 
POP-CAL, which displays a monthly calendar on-screen without 
biting off a big chunk of rnemoiy. And for more tricks, check out 
our first installment of Turbo Power User. Edited by professional 
Pascal programmer Neil J. Rubenking, it will alternate with the 
Power User column edited by technical editor Craig Stark. 

PC Magazine's editors got their hands on the Intel 80386-based 
Compaq Deskpro 386 and report their findings in First Looks be- 
ginning on page 33 . PFS:First Choice, a $ 1 49 integrated package , 
could be as big a hit as PFSiWrite. In First Looks, frequent contrib- 
utor Alfred Poor reviews this word processor-spreadsheet- 
database-conununications program. 
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There are enough copies of Symphonj'* software in use today to make Symphony, by itself, the 
fourth largest independent microcomputer softw^are company in the world. Now let's discuss why. 

It’s a truly complete workstation for the modem manager. . .incorporating 1-2-3’s* powerful 
spreadsheet capability with Symphony's own word processing, graphics, database and communica- 
tions. All of them working together, all in one program. 

As your computer knowledge grows, so Symphony grows. The more you use Symphony, the 
more you find you can do with it. And with a growing line of Symphony add-in products from 
Lotus* (Tbxt Outliner, Spelling Checker, Symphony Link™ etc.). Symphony offers steady and seem- 
ingly endless potential for e.xpansion. 

A workstation. Tlioroughly integrated. Geared for growth. 

That’s why Symphony is one of the world’s most successful business software programs for 
IBM* personal computers imd compatible products. 

And that’s why you ought to get a complete demonstration. 

Lotus Symphony 

.4 complete geneml-purixxie software tool biiiU around the world ’s leading 
spreadsheet technology. 


0 1986 Lotus t)pvek)pnM‘m Corporation Lotus. 1 2 .landSymphony an* r^tetvd trademarks ofLotusOevelopmentConKiralion. Symphony Link is a 
trademark of Lotus [)evek)pmeni Oirpnraiion. IBM is a register^ trademark of International Rustnes.5 Machines Corporation. 
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Everyone who travels 



Presenting the IBM PC Convertible. 


Now there’s a personal computer you can use 
when you’re in the office. And when you’re not 
The IBM PC Convertible can change from 
desktop computer to portable at the drop of a 
hat Because it works with both a detachable 
flip-up screen and an optional monitor. 


l.initTnmpch»ractcr lictniMDy BuWm. Inc .(• 
C Copirnght I8M Corporstion 1986 





should have a convertihle. 


It weighs in at just over twelve pounds. 
But still has all the power you’d expect from 
an IBM PC. With two diskette drives and 
up to 512KB of memory, the PC Convertible 
can run many of the most popular business 
programs. 

It works like other IBM PCs, too. Right 
down to the ftill-size keyboard and the 
80-column, 25-line display. 

And even when you add options, the 


PC Convertible is easy to carry. There’s a 
printer, for example, that snaps on the back. 
And a modem that fits neady inside. 

So pick one up. Just visit an Authorized 
IBM PC Dealer, or call your IBM marketing 
representative. And be sure to ask about the 
IBM Credit Card and Commercial Lease 
plans. For the name of a store near you, 
call 1-800-447-4700. In Alaska, call 
1-800-447-0890. 


CIRCLE 271 ON READER SERVICE CARD 


AST SetsThe 
Standard 



First there was SixPakPlus*...the single most popular 
PC enhancement product in history. Now AST makes 
the best even better. SixPakPremium™ sets the new 
standeird for multifunction PC enhancement 

Expanded Memory and More I/O. The new stan- 
dard includes up to two serial ports, a parallel port, 
optional game port and battery-backed clock/calendar. 
And we’ve beefed up the memory, giving you 
up to 2 megabytes of conventional and/or 
enhanced expanded memory. 

Intelligent MemoryP* We dubbed our 
enhanced expanded memory Intelligent 
Memory. Intelligent, because it combines 
full Lotus®/Intel*/Microsoft* EMS compatibility 
with new, exciting capabilities. CapabiUtes no ordinary 
EMS board can match! 

Guaranteed EMS Compatible. Test our Premium 
Guarantee. If within ninety days of purchasing a 


SixPakPremium, you find an EMS software package in- 
compatible with it, well either establish compatibility 
or buy you a comparable EMS board of your choice? 

More Capability Than Ordinary EMS. SixPakPrem- 
ium, together with its DESQview™ software— included 
at no extra cost, lets you organize up to nine standard 
PC applications at a time in your Intelligent Memory. 
And DESQview is compatible with hundreds of 
the most pxipular PC applications. 

FastTisk:™ The End Of Workflow 
Interruptions. Simply load all the applica- 
tions you use during the course of the day 
into your Intelligent Memory once in the morn- 
ing. It's that easy. 

Now you're ready to FastTask. That’s what we call 
the ability to move instantly from application to appli- 
cation. There’s no fussing with diskettes or closing 



*Apiplie%tobc>dnlspturi')usedjfier9/|/M6 Valid tinly >n US A Some addiiKnulresliii lions apifily For toinplele details wme lu A-TTResejah, Attn M.CG. SixPiikPittsrti^steTtdittidliixPakPrwmiHm. 
ImtfllifienI Menurry. FaitTtifk. Premium GutiniHlfr itnd SuperPnk trudemurki AST Researrh. Inc IBM registered trademark Intematumal Business Miickines Carp DBSQneie trademark Quarterdeck Office 
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SixPakPremium 


1 nhanced EMS Multifunction 
Uoanl for the IBM ‘PC, PC-XT 
and Compatibles 

'■Mi'niixUp It>3 M«gjbytcKofr.iq>anded 
K jiiurv'nvnScrUll\ink. Parallel Ibrt 
■Uttcn-Kacki-d CIikk CAiendai; Came 
"Hi >uperPjk'*l-'tilit)-Suhivare, And 
M '<Ovii-t\ 'Muldta^iUng VVliiJoHtni; 



down one application to open another. 

It's easy to transfer data between applications like 
Lotus 1-2-3,® dBASE®n and WordStar?And 
you can create windows to 
view applications, 
even run 
multiple 

SixPakPremium: programs at 

The New MuUifunciiem the same time 

Standard There'S More. 

We’ve included utilities for RAM disks and print 
spoolers. And our easy-to-comprehend documentation 
tnakes installing and using SufakPremium 
fast and easy. 

Call (714) 863-1480 For Yonr FREE InteOigeiit 
Memory Bmklet] Or send the attached coupon to 
AST Research, Inc., 2121 Alton Avenue, Irvine, 
California 92714-4992, Attn. M.C. 



Yes, send me ASTs Intelligent Memory Booklet. 

Name 

Title 

Company 

Address 

Qty State Zip 

Phone ( ) 

Number of PCs pcmbo59B2SPP 

Send to; AST Research, Inc., 2121 Alton Ave. 10-14-86 

Irvine. CA 92714-4992, Attn. M.C. 


ReSCRRCH INC. 




^sUm. Lolita re^tmJ trademarks Lotus Dmlopmenl Corp. Intel registered trademark Intel Corn Microsirji registered trademark Microsaji Corn dBASE 
repstered trademark AMton-Tate WordStar regfOered trademark MicroPro Intemational Corp Copyty^ir 1986. AST Research. Inc All rigft^ reserved 



\bn^l clears 
the path 

to 2400 baud. 



2400 


Trying to install a 2400 baud modem in your PC can make you feel 
like you’re trying to get through a maze. 

With most 2400 baud modems, you’ll wade through pages of docu- 
mentation . . . only to learn that you must set dozens of parameters 
and reconfigure your software. Even buy all new software. 

Ven-Tel 2400 baud modems eliminate the barriers. Just plug one 
in, and you’re ready to transmit your data twice as fast. Using whatever 

software you’re using today. 

Choose Ven-Tel 2400 baud 
modems in either our convenient 
desktop, or Half Card” internal , 
versions. Each requires minimal 
installation and will automat- 
ically connect with 1200/300 
baud modems and services. 
And each is available with 
or without X.PC error 
correction built-in. 

Like all of our PC 
products, Ven-Tel 
2400 baud modems 
are backed by a free 
five-year warranty. 
No other major 

manufacturer even comes close. 

So when you decide to shift into high gear, 
do it with a Ven-Tel 2400. We give you the speed 
you want— without making you work for it. 


Ant 


Visnlel 

Modems 


Our free 24-page booklet, “How to Select The Correct Modem” contains specific 
information about our full line of Ven-Tel 1200 and 2400 baud modems.To request your copy, 
call 800-538-5121. In California, call 408-727-5721. 
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VIEWPOINTS 


Letters to 

PC MAGAZINE 


DOS TO TRAVEL 

“DOS to Travel” (PC Magazine, Volume 
5 Number 13) was one of the most com- 
prehensive and informative pieces yet 
written on portable computers in the mar- 
ketplace today. I believe the end user or 
dealer trying to come to grips with prod- 
ucts currently available is well served by 
your article. 

Let me clarify several facts about the 
Datavue computer. First, the 16.2 pounds 
given as the weight of the Datavue is for 
our 20-megabyte internal hard drive mod- 
el. The floppy disk drive models (either the 
5 '/4-inch or dual 3'/2-inch) weigh between 
12.5 and 14 pounds. Also, the optional 
battery pack available for the floppy drive 
models can be recharged while using the 
Datavue. 

Bonnie L. Herron 
(^adram Corp. 
Norcross, Georgia 

Your recent review “DOS toTravel" con- 
tained some factual errors, particularly 
about the Kaypro 2000. For instance. John 
Dickinson said the only way to switch the 
2000 on and off is to open and close the 
case. All you have to do is press Ctrl-Alt-S 
to bring up the KSTATIIS utility and tog- 
gle the power option. 

Mr. Dickinson also claimed the ma- 
chine's LCD screen has no contrast adjust- 
ment and its viewing angle cannot be 
changed. Contrast is controlled using Ctrl- 
Alt-F2 and Ctrl-Alt-Fl, while the screen 
angle adjusts by sliding the release switch 
at its lower-right-hand edge. 

Willie Wisely 
Santa Ana, California 

John Dickinson replies; 

My apologies for missing the oniqff utility 


and contrast control in the documentation, 
but finding them wouldn't have changed 
my mind— what, after all, is wrong with a 
simple on! off switch and a contrast control 
that works using an ordinary knob? In ad- 
dition, try as I might, the slide switch on 
the model I tested would not release the 
screen, so the angle couldn't be changed. 

Your review of DOS-compatible portables 
(“DOS to Travel”) reflected the com- 
pleteness and accuracy I have come to ex- 
pect from your publication. However, the 



Sharp PC-70(X) is not IBM hardware com- 
patible as mentioned, because of its non- 
IBM memory architecture. The range of 
IBM cards that can be added with the op- 
tional expansion unit is thus quite limited, 
contrary to your reviewer’s implication. 

Charles Feinstein 
Honolulu. Hawaii 

You are correct — the Sharp PC-7000 is 
not IBM hardware compatible. However, 
while the article briefly mentioned the exis- 
tence of an expansion unit, we did not eval- 
uate it, so there should have been no impli- 
cation that the PC-7000 could definitely 
handle IBM cards, — Ed. 

1 recently purchased a Panasonic Exec. 
Partner but found that the specs for my 



Exec. Partner differ from the ones that you 
listed in your review of portable computers 
(“DOS to Travel”). According to docu- 
mentation that came with my computer, 
the Exec. Partner uses an 808^2 CPU, not 
an 8088-2 as stated in your article. Also, 
the visible part of the display measures just 
over 9 inches diagonally. You must have 
measured the whole plasma display panel 
to get an I l-inch display. 

Elizabeth A. Swoope 

Baton Rouge, Louisiana 

Yes, the Exec. Partner does require an 
8086-2.— Ed. 


DEBATING DESKTOP PUBLISHING 

Bill Machrone’s recent editorial in From 
the Editor’s Screen (PC Magazine, Vol- 
ume 5 Number 13) brought to the fore a 
number of my pet peeves. Although a cer- 
tain amount of pro-IBM grandstanding is 
to be expected, it seems this is clouding 
your collective editorial eyes. 

Apple, with the Macintosh and Laser- 
Writer, has defined something called desk- 
top publishing. It involves the use of multi- 
ple applications programs that lead to a 
page composition program, which is used 
to integrate the components. This requires 
standard data formats, a standard user in- 
terface across various applications pro- 
grams, virtual device interfaces, a 
WYSIWYG screen, and high-quality out- 
put of integrated text and graphics. Since 
only the Macintosh/LaserWriter combina- 
tion embodies all these requirements, it is 
no wonder that you are demystifying desk- 
top publishing. When Microsoft Windows 
takes over, there will be an environment 
that allows complete desktop publishing 
capability on IBM PCs and compatibles, 
but for now, it might be time to do another 
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There’s nothing 
standard aboui 
this coiporate 
standkd. 


The standard is MultiMate Advantage" 
The word processing software pro^am 
found on the “approved” list of most major 
companies. 

Corporate standard aside, MultiMate 
Advantage also lives up to people standards. 

Because it lets you customize to fit your 
needs. 

Fbr example, with the new columnar 
feature, creating up to eight columns on the 
screen is no longer wishfifi thinking 
Neither is printing those columns on a 
single page. In fact, MultiMate Advantage 
supports over 350 different printers. 

It also supports a new 40,000-word 
thesaurus. As well as a 110,000-word 
dictionary (complete with medical and legal 
jargon), which you can easily customize to 
include your own frequently used words. 

And if you still need more reasons why 
this corporate standard isn’t standard, look 
no further than MultiMate Advantage’s 
keyboard. It’s been specially designed just 
for word processing 

Fbr the name of your nearest authorized 

Roiiuirvs IBM'PC or HKr„c()mpatiblc.'IVadt‘marks.()wm*n 
Ashton Tite.Ashion-Tblc: IBM TnicmalionalBu.sinesj 


Ashton-Tkte dealer, call (800) 437-4329, 
Extension 234. And get your hands 
on MultiMate Advantage. 

It’s the first word processing program 
good enough to live up to everyone’s 
standards. 



tfMultimale Inlemalional. an .Ashlnn'RiltMiinip;iny: 
(‘s(torp. o 19XH Ashton Thti‘..\ll rights reserved. 
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REST VftLUe 


POWERFUL 




SUPPORf 


TlNTECRAn 

P-vyimi 


FLESlBIUTYf 

^ORMANCf 


Perfect Balance 


N ow the scales are in your 
favor. Dac-Easy Accounting 
gives you the best price plus 
tremendous performance. That 
means value, and the experts 
agree. Dac-Easy Accounting was 
recognized by hifoWorld as 1985's 
overall "BEST SOFTWARE 
VALUE." 

No other accounting package 
can match the explosive user 
base or the unanimous acclaim 
from industry experts. Dac is the 
perfect choice for your first 
accounting system or for 
upgrading from a single module 
system. Either way compare, 
and you will join aver 150,000 
people who have computerized 
with Dac-Easy. 

PERFORMANCE 

Accurate information when you 
need it is what performance is all 
about. Fast, flexible reports give 
you what you need to know to 
manage cash-flow, turn inventory 
and increase profits . . . Listen to 
the skeptics-lumed-believers. 
“DaC’Easy Accounting is so 
inexpensive .. .we were skeptical 
. . . Wc expected to find a program 
that couldn't compete on a feature’ 
by-feature basis . . . Wetverewrong." 

InfoWorld, 1985 

J> EXPANDABILITY 

You never have to worry about 
outgrowing the Dac-Easy Series 
which offers seven software 
products, support, and ten 
different business forms. All of 
our products are top performers 
offered at amazing prices. 
Dac-Easy Payroll is the best full 
featured payroll system on the 
market. 

Dac-Easy Tutors are aisk-based 
tutorials available for Accounting 
and Payroll. 

Dac-Easy Port sends accounting 
and payroll files to your favorite 
spreadsheet. 

Dac-Easy Mate is the perfect 
companion to Accounting and 
r^yroll offering file look-up, 
macros, calculator, color, and 
much more. 


Dac-Easy Word is our easy to 
use word processor that is 
packed with powerful features. 
Dac-Easy Forms and Fast Forms 
offer the best in continuous, 
multi-part forms, and checks. 

INTEGRATIOr^ 

Dac-Easy's seven modules work 
together perfectly. Enter data 
once and it's posted to the other 
modules automatically. Also, 
most modules can be used 
stand-alone. 


FLEXIBILITY 

Dac offers the rare ability to 
handle either service or product- 
oriented companies without 
sacrificing features. 

"Dac-Easy Accounting is 
eivrything its designers say H is . . . 
It is also flexible enough to fulfill the 
accounting needs of almost any type 
of business." 

fourrtal of Financial Computing, 1985 

NOW FOR ATARI & APPLE 
Dac-Easy Accounting and 
Payroll are now available for 
the Atari 520 & 1040 ST. 

Dac-Easy Accounting is also 
available for the Apple 11 + 
lie & lie. 


1^ SUPPORT 

Subscribe to our toll free 
support agreement and join the 
best support program in the 
industry. Our friendly 12 person 
support staff are trained to 
answer your accounting and 
technical questions. No excuses, 
and no delays. 

Find out for yourself why Dac- 
Easy is the fastest selling 
accounting package in history. 
Call us today! 


Minimum hardware requirements 
Ail Dac-Easy prixlucts run on IBM or other 
compatibles. >LS6K memory, two disk 
drtws. MS-DDS. PC Dl)S'2.t)t>r later, 1.^2 
column printer in compressed mirde, color 
or monochrome monitor. Selected pruducb 
available on the Atari ST and Apple 11 st'ries. 


iMBIAccounting 



FEATURES 


General Ledger 

• Unlimited multi-level 
accounts with screem 
inquiry for three years 

• IVncil'and pen correction 
option 

• Automatic budgeting by 
department 

• Unlimited |ournals and 
departments 

• Excellent audit trail and 
flexible financial 
statements 

Accounts Receivable 

• Open invoice or balance 

forward per customer for 
unlimited number of 
rtslomere . Automaticforecastmgof 

• Mulb-sort«l mailinR labels „„ 

• Statements and intjnees . ^ 

support automahe finance nn>duct sale 
charges and special ' 

comments 

• Detailed history for three 
years for number of 
inraices, sales, cost, and 


Accounts I^yable 

* Checks handle mulhple 
invoices, unlimited 
allocations and cash 
available protection 

* Multi-sorted vendor 
labels and directories 

* Customized aging report 

* Automatic forecasting of 
purchases 

Inventory 

* Average, last purchase, and 
standard costing 

* Physical inventory with 
perpetual compahsons 

* Accepts fractional measure 
such as dozens 


p^i 

• rust) 

• Auto 


ustomized aging report 
.utomatic sales forecasting 


cyo 

* Detailed three-year history 
for every product 

* Automatic pricing, alert 
and activity reports 

* Screen inquiry fur on-hand^ 
on-iirder/saiesi’cusl'prufit' 
tums/CROI*'etc. 


Purchase Order 

• Inventorv and non- 
inventory items 

• Allows up to 99 lines 
« Per line cTiscounl in 

• Accepts TCrieric deductions 

• Accepts M'k orders and 
returns 

• Purchase luurnal 
Billing 

• Service or Inventory 
invoicing on plain dr prv*- 
printed krrms with 
remarks 

• Prints sales )oumai 

- Allows return credit 
memo 
Forecasting 

Unique prirgram that auto- 
matically forecasts using 
your throe-year history: 

• Revenue and exp«*nse 
accounts 

• Vendor purchases 

• Customer sales, cost and 
profit 

• Inventorv Item usage 

• Four different forecasting 
methods 


OVER 80 ROUTINES AND 300 REPORTS 


"Dac-Easy 
Accounting 
is a 

genuinely 

amazing 

deal" 

PC Magazine, 1985 


TO ORDER 
CALL TOLL FREE 

1 - 800 - 992-7779 

Ask for Operator #118 

IN TEXAS CALL 

1 - 214 - 458-0038 

or mail the 
order form below. 


Mail to' 

dac software, inc. 

4801 Spring V'allov Kd 
Bldg. IIO-B 
Ddllds, TX 75244 

Yes, please rush me 
the following Dac 
products: 

Pnxiuct Utv Pnev Total 

Dac-Easv Aixounhng _ hu 

Dac-Easv Pavnill 49.9=^ 

Dac-Easv Word _ 49 O'; 

Dac-Easv Mate 39 9S 

Dac-Easv f\.il N 95 

Dac Accounting Tutor 19 95 

Dai Pavroll Tutor 19 9S . 

/\dd Shipping Charge 
Texas Residents 

Add Sales Tax (hls'I ) 

TOTAl 

Chtvk Monev Order 
AMfk VISA .MASTfRCARD 
Account a 
Expires- 
Signature 
.Name 
Companv 
Add re 
CTtv 



CIRCLE 149 ON READER SERVICE CARD 




TOPS DM ITS CLASS. 
PROVIDES A NEW LEVEL 
OF CONVENIENCE FOR 
MS-DOS USERS. 


InfoWorld 

Point 

Shoot/:;::^ 

Command 


Rip full throttle through 
your data with this time- 
saving control program 
from Peter NortoaThe 
Norton Commander” soft- 
ware gives you a fest, 
powerful point and shoot 
method to perform your 
computer operations. Point 
to a diratory and The 
Commander junps to ft. 
Point to your data file and 
The Commander runs 
your data with its matching 
program. Speed throu^ 
listings, update files like 
li^tning. Delete. Copy. 



Built-in sweep functions 
manage your disk. Add 
your own user menus for 
one-key operatioa Ancf it 
doesn't eat up your screen 
while it’s doing it Easy to 
use with keyboard or 
mouse. The Norton Com- 
mander. The quickest way 
to enhance your PC, and 
take command. 

The Norton Commander. 
Designed for the IBM' PC, 

PC- AT, and DOS compat- 
ibles. At your software 
dealer or order direct for 
$75* from Peter Norton 
Computing, Inc., 2210 
Wilshire Itoulev^ Santa 
Monica, CA 90403. 
213-453-2361. Visa and 
Mastercard welcome. 

Subject to shipping and handling charges. 

INORTON 

COMMANDER 

THE QUICK AND EASY 
HARD DISK MANAGER 
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VIEWPOINTS 

■ LETTERS 


article comparing the Macintosh with an 
equally equipped IBM system. 

David Anderson 

Freehold. New Jersey 

You're absolutely right — the PC market's 
collective tongue is hanging out for Macin- 
tosh-like graphics capabilities. The good 
news is that it's coming, and with all the 
benefits of the PC's open architecture. As 
for comparing the Mac Plus with the PC 
AT. we'd rather wait until the open-archi- 
tecture Mac is available. — Ed. 

My anxieties about desktop publishing 
have finally been given the attention they 
deserve (From the Editor’s Screen, PC 
Magazine, Volume 5 Number 13). Bill 
Machione couldn't have said it any better 
than he did, and I thank him for taking a le- 


■ Owning a desktop 
publishing system will 
not make me a designer 
any more than owning 
a Steinway will make 
me a pianist. 


alistic look at the aesthetic side of desktop 
publishing. 

Desktop publishing boosts typeset qual- 
ity and creates professional-looking docu- 
ments, but there is a difference between ty- 
pography and typesetting. The former is an 
art, the latter is a trade. And in addition to 
the artistic differences, few novices realize 
that today’s professional typesetting hard- 
ware has resolutions of thousands of lines 
per inch, unlike the laser printer’s hun- 
dreds. Granted, that may change, but the 
basic principles of typography won’t. 

As a graphic designer and owner of my 
own firm. I’m all for good-looking output, 
but owning a desktop publishing system 
will not make me a designer any more than 
owning a Steinway will make me a pianist. 

Brad Cathey 
Wheaton, Illinois 


1986 


MEGA 4000 TURBO 

PERSONAL COMPUTER 

IBM^“PC/XT COMPATIBLE 





FCC Approved 


COMPETITIVE XT PRICE 

ONLY! $ 4199 ° 

DEALER AND OEM INQUIRIES INVITED!! 


FEATURES: 

• Keyboard selectable TURBO 
SPEED 4.77-8 MHz 

• 8088-2 micro-processor with 
8087 co-processor optional 

• 4 layers mother board with 256K, 
expandable to 640K on board 

• Eight expansion slots that allow 
easy system expansion by using 
optional plug-in adaptors 

MAY COMPUTERS 
CORPORATION 


* Run most of IBM’'* PC/XT software 
such as LOTUS 128 Fkght 
Simulator 0-BASE ill VIbrdstar etc 

* 135 Watts Power Supply 

* AT style lockable case also 
serves as keyboard lock out 

* AT style keyboard 

* System box and operation manual 

* Fully assembled and test m USA 

* 6 month warranty 

Please Call Our Hot Line. 


(Manufacturer & Distributor) 
8210 Katella Ave.. #0 
Stanton. CA 90^0 


(714) 897-2037 
For Better Price!! 

TLX 3720112 MAY / FAX (714| 897-9173 

"IBM 4 ll>t tr»d»frwrk ol InMmaional 
Bushims M«chin«« Corp" 


CIRCLE 232 ON READER SERVICE CARD 



Breakthrough Softivare Corporattor). 505 San Mann Drive. 
Novato. CA 94947 Send $10 for a trial size version of 
TIME LINE For the dealer nearest you call (415) 898-1919 
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Make your COBOL applications fly... 

, . . with VS COBOL Workbench, the most complete and powerful micro and mainframe 
COBOL development environment on a PC. 

Already fast, the latest versit)n of VS COBOL Workbench really flies, supports 
Report Writer, has more extensive syntax, improved screen 

_ handling and host testing facilities 

1 _ \ t i 







D 


CICS compatibility and a 
visual testing facility. 

If you’re 
concerned about 
pn)ductivity, then 
make sure you pick 
the best. Write 
or call now — 

MICRO FOCUS 

2465 East Bayshore Road, Palo Alto, CA 94303 
Telephone: (415) 856-4161 


'v- 


Single-user. 


Yes, I'm interested in the widest range of development products for PCs. 

Multi-user PC DOS UNIX RT PC Other. 


PCM KV M 


Programmer Workstations: 

Development Tools: 

N.inu- 

□ \'S COBOL Workbench 

□ ANIMATk'iR 

O Pn»fesM«>n.tl COBk^L 

□ Fk'iRMS-: 

D kX^'klniphiC' 

Title 

Compilers: 

D \'S COBk^L Compiler 

D k-kl-M.ip' 

□ kX'f-M.iih 

□ imcn*/SPF 

Company 

AJilress 

L) High rertormiince Level II k.kiHkiL 

□ Pk:-k:ik:s 


□ Level II Ck'iBkU/ET 

Application Generator: 

k.irv 

O M.«C Ck'iBk'iL 

□ SHirv.ewriter 

Send to: 


-Zip. 


Send to: Micro Focus, Inc., 2465 East Bayshore Road, Palo Alto, CA 94303 
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il Cofliifiwnicationt 


Your first color monitor should 
be good enough to be your last. 


SEC introduces the only 
color monitor you need. 
Superb resolution plus 
Multisync for across-the- 
board compatibility with all 
three PC graphics boards 
made by IBMf for business 
graphics, CAD/CAM, 
computer art, and text. 

Now there’s one high 
resolution color 
■ V * monitor that does 
V things your way. 

> The Multisync™ 
monitor from NEC. 

It gives you the 
best color resolu- 
tion available at 
the price. 

• Compatibility with the IBM 
Professional Graphics 
Adapter, the IBM Enhanced 
Graphics Adapter, and the 
IBM Color Graphics Adapter. 









r 

1 J 


J 


The Intelligent Monitor’ 



• Multisync, the NEC 
feature that automatically 
adjusts to color adapter 
board scanning frequencies 
from 15.75 KHz to 35 KHz— 
suggesting the possibility 
that the MultiSync monitor 
might be compatible with all 
color graphics boards that 
are fully compatible with the 
IBM PC, PC/XT, and PC/AT, 
now and in the future. 

• Full implementation of 
high resolution graphics 
software for business and 
other applications, now 
and in the future. 

• And color capability 
limited only by the board 
being used. 

See Things Our Way 
Until now, you had to choose 
different color monitors for 


compatibility with all three 
PC color graphics boards 
made by IBM. With so many 
board and monitor configura- 
tions, folks didn’t know which 
way to look. 

The new MultiSync color 
monitor gives you unique 
compatibility. As well as TTL 
and analog color. With 7 
switchable text colors. And 
resolution up to maximum 800 
horizontal dots and maximum 
560 vertical lines, on a large, 
13" diagonal viewing area. 


All from NEC, a 
name respected around 
the world for advanced, 
reliable products backed 
by nationwide service. 


it’s the one color monitor that 
does everything your way. 


Compati- 
bility with 
the IBM^ 
Color 
Graphics 
Adapter 
Board 



- J 


But why talk more about it? 
Visit your nearest deaier and 
see a graphic demonstration 
of the new NEC MultiSync 
monitor’s capabiiities. Then 
draw your own conclusions. 

For information dial 

l-800-44^4l00 

NEC HOME ELECTRONICS (U.S.A.) Inc. 
Computer Products Division 
1255 Michael Drive 
Wood Dale, IL 60191-1094 

NEC 
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MicroCom Systems 

OUTSTANDING 

SOFTWARE 

For IBM PC’s and Compatibles 


REPUTABLE NETWORKING 

It is obvious that Stephen Manes, author of 
“Networking: A Rocky Road” (PC Mag- 
azine, Volume 5 Number 14), has had 
only negative experiences and has never 
encountered a reputable systems house. I 
believe if he did more-thorough research 
he would find that there are many systems 
houses and integrators that are doing pro- 
fessional jobs in helping small business- 
men automate their operations. 

Bruce R. Davidson 

Information Inc. 

Somerset, New Jersey 

Stephen Manes replies: 

The original draft of my column began 
with this disclaimer: “The following com- 
ments are not meant to reflect negatively 
upon all computer consultants, some of 
whom are actually hardworking, compe- 
tent individuals and bulwarks of our tui- 
tion's cherished freedom and indepen- 
dence, ' ' I edited it out because it seemed 
common knowledge. Guess I was wrong. 


CONSULTANT CONFESSES 

I just had to write after reading Stephen 
Manes’s wonderful article “Confessions 
of an Unpaid Consultant’ ’ (PC Magazine, 
Volume 5 Number 13). As one who has 
been there more times than I care to count, 
I was delighted to read of a compatriot’s 
trials and to see how similar our experi- 
ences have been. Keep it up, Steve! 

Frances D. Mendelsohn 
Rockville, Maryland 


FOR YOUR USE ONLY 

I have seen several program listings on 
public bulletin board systems that original- 
ly appeared in your Interactive Reader Ser- 
vice. Can I assume that since I have pur- 
chased the issue of PC Magazine that 
contains the original listing, I am within 
my legal rights to download these pro- 
grams? Also, are users who key in the pro- 
grams or download them from your Inter- 
active Reader Service allowed to share 
those programs with other users? And fi- 
nally, is it permissible to upload them by 
modem onto not-for-profit bulletin board 
systems, along with the statement indicat- 
ing the source of the program? 

Karen Rogers 

Santa Rosa, California 
PC 


Articles and programs published in PC 
Magazine are copyrighted by us and are 
not under any circumstances in the public 
domain. They are published for individual 
use, information, and enjoyment only and 
must not be circulated. All our magazines 
and bulletin boards carry the line ‘ ‘Copy- 
right Ziff Communications Company." 
For reasons of advertising, book publish- 
ing. and soon, this copyright must be zeal- 
ously guarded. However, we encourage 
readers to download programs for person- 
al use. — Ed. 


CORRECTIONS 

VersaSoft’s dBMAN was incorrectly cate- 
gorized as a database compiler in “Project 
Database 11” (PC Magazine, Volume 5 
Number 12). dBMAN is in the same cate- 
gory as Ashton-Tate’s dBASE product 
line. Also, dBMAN does offer user-de- 
fined capabilities and supports macros in 
programs and from the command line. 

“DOS Gets Better — And More Expensive 
Too” (sidebar to “DOS to Travel,” PC 
Magazine, Volume 5 Number 13) stated 
that BASICA 3.2 does not support the ad- 
ditional graphics modes of the EGA. This 
is incorrect; all the usual graphics func- 
tions of BASICA 3.2 work for all the 
graphics modes of the EGA . 

In the article “DOS to Travel” (PC Maga- 
zine, Volume 5 Number 13), we incorrect- 
ly stated that the IBM PC Convertible uses 
only a 1 2()-volt battery. The IBM PC Con- 
vertible uses a rechargeable battery. 

The price of the Wisetek PC is $575, not 
$465 as stated in First Looks (page 35, PC 
Magazine, Volume 5 Number 14). 


HOW TO WRITE TO PC MAGAZINE 

Do you have a comment, compliment, or 
criticism about something you’ve read in 
PC Magazine? A question you’d like to 
open up to other readers? Then send your 
opinion on paper or disk to Letters to PC 
Magazine, One Park Avenue, New York, 
NY 1(X)16. We’re sorry we’re not able to 
answer letters personally. All letters be- 
come the property of PC Magazine and are 
subject to editing. We cannot publish let- 
ters that do not include a name, address, 
and phone number for verification. SS 


$350 


PER 

DISK 


$300 


PER 

DISK 


SMALL OUAKTTTIES FOR TO! OR MORE 

•I orv • ORKS on homi wttm thb coupon 

□ CAD 1 — Afiarntfa, an (Jbject oftentecJ CAD 

program, and Supergraph 3 Color gr req'd 

□ COMM 1 - The ever popular QMODEM 2 0£ 
modem communications program 

□ COMM 2 - PflOCOMM 2 3. an excellent 
rrxxlem program with terminal emulation 

□ COMM 3 — Communications utilities to be 
used with QMODEM or PROCOMM 

□ DATABASE 3 — The Phase relational 
database mar^ager with query language 

[i] RNANCE — (2 disks) PC-Accountant and 
a persor$al finance manager 
Q GAMES 1 — Chess, 3-0 Packman. Kong, 
Spacewar, Janitjoe. and more Color gr req'd 
Q GAMES 2 — Oubert Pango. Centipede. 

Monopoly. Zoarre. and more Color gr req'd 
Q GAMES 3 — Blackjack (you set rules). Arm 
Chair OB. and Empire (war game) 
n GAMES 4 — Star Trek, the original CoHossal 
Caves ADVENTURE, and Castle 

□ GAMES S — The HACK adventure game 
from the universities Like Rogue 

□ GAMES 6 — Pinball, Othello. Dragons, 
Sopwilh (fly one), and more Color gr req'd 

□ GAMES 7 — Round42 (16 color graphics). 
Backgammon, Risk, and more Color gr req’d 

□ LANGUAGE 2 - The renowned SMALL-C 
compiler and a C interpreter* 

□ LANGUAGE 3 - 8086/8068 assembler, 
disassembler, and tutorials 

□ LANGUAGE 4 — 370 assembler language 
on the PC' A must for IBM 370 users 

□ LANGUAGE S - Turbo Pascal interactive 
debug, pop-up help, formatters, etc 

Q MUSIC 1 — Many clever tunes, and an 
excellent color graphics music editor 

□ ORGANIZER 1 - DESKMATE, a Sidekick 
clone, and the JUDY caler>dar program 

Q ORGANIZER 2 — Menu driven project 
management using critical path scf^uling 

□ ORGANIZER 3 - The PC-OUTUNE 
windowing outline editor/thought organizer 

□ PICTURES 2 — High res digitized graphics 
piclures. Color graphics required 

□ PINUP 2 — Provocative high res digitized 
graphics pinups Color graphics required 

Q PRINTER 1 — Font and sideways utilities, 
spoolers, banner makers, and more 
Q SPREAD 1 — The PC-CALC spreadsheet 
program 

□ UNIX 1 — A Unix command shell and various 
Unix commands for DOS. Emacs, etc 

Q UTILITIES 1 — A collection of invaluable 
general purpose DOS utilities. A must 
Q UTILITIES 2 — More invaluable Mneral 
purpose utilities including NEWK^ 

□ UTILITIES 3 — A comprehensive set of 
debugging and diagnostic utilities 

□ UTILITIES 4 - The Ultra File Utilities; 
Norton-like utilities for diskettes. 

□ WORD 2 - Waterloo Script (like IBM's 
SCRIPT) text formatter for the PC. 

— NEW (LATEST) RELEASES 
m COMM 4.S.6.7 - (4 disks) Latest RB6S 
Bulletin Board System 14.1A 
{?] DATABASE 1,2 - (2 disks) File Express 3 7. 

menu driven databa^ mar^ager. 

Q EDUCATION 1 — Interactive DOS tutorial for 
new PC users Makes learning [DOS painless 

□ LANGUAGE 1 — The artificial intelligence 
languages USP p<USP 1.6) and PROLOG. 

□ LANGUAGE 7 - Pascal intern 
Great for learning/debugging P' 

Q PRINTER 2 — Letter quality print for your 
Epson compatible printer. 

□ WORD 1 - PC-WRITE 2.6. a powerful and 
complete word processing system 

□ WORD 3 - The PC STYLE writing style 
analysis program. 

Coel of Disks 

CA Res 7% Tax 

Ship/Handling *100 

Total Er>cloaed 


1 HleroCom Syatama I 

X. P.O. Box 51M7, Palo AHo. CA 94303 ^ 
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JUST RELEASED 


Unleash the power 
of your LaserJet" 


Mix any combination 
of fonts 


Merge text and 
graphics from any 
program 


Print extended and 
foreign language 
characters 


Use all the printing features of your LaserJet 
with Polaris Ram-Resident PrIntMerge 


^ Rsa-RtsMni PriatMsTft |ivet vou quicfc aod eaty aenu to all the Lsiefiel's pmMinf 
fcaiurct - no mtt$er whtch *ora proeeuiDf, d ai aha x or Latcrjci-compatiMc iraphta « 
profraai yov'rc auag. Wxh a few iioiple eommiadk you caa turn a bt^buni report into an 
cscaui(. vHutlly appeaJia| eresemauoa. You'D be me to fotniai lea from wit>all]i say 
ptoaraa aod earoMBC u wnh the graphic oMpix (rom any praphica pto y am that can pruH 
oa a« LaaerJeL 

For loaianoe. the chan on the left was crested with GraphK Commuoieatioii't Freelance 
and Graphwnler. Raa-IUsUcal PiiaiMcrie even prinu property alifacd (ablet made up 
of any combraaboa of propoitiaaal tana Idtc the taM oo the n|M. 



I48S Saks Summary 


West l$.7« 

Midwcti 3.991 I5J« 

South l(LT|9 l&2«. 

Em 9.430 2U« 

Earaoe IJM IM 

ft Eta- W -U* 


>c fonaattM{ you've beca nHauia wiih Dnplay Wrxe 3, 
lecbon of aiw toraa. riM pMifiCBUaa of any c o atb tnal i o a 
n drawiaa Rmelioa. nua. keyboard iraitMsttoa screena 


You aiio |ei full sccei* to all the ft 
MuMimau, etc- wtirdi uKlude: lekcb . 

of foau, and a handy liae aod boa drawiai nriKiiaa. nua. keyboard ir 
(ivc you uniant aeecu to the LaMiJet't (orem lancuauc and spectai purpetc dwracicn. 
HereS a «r — 


ill lam^ of worth you cao type wiUkmiI mnim| a bM; 


£I2S 

Provenfsl 

MUnchen 


ioUj 
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Your software only lets you use 
a small fraction of the LaserJet's 
printing copobilities. Unfortunately, 
that also limits how precisely you 
communicate your message. 

That's why you need Polaris Rom-Resident 
PrintMerge. 

It's the only program that puts you in direct 
control of all the LaserJet's printing capo- 
bllities— so you control what your document 
looks like, not the limitations of your softwore. 

You'll be able to odd graphics right in the 
middle of your text. Use all the LaserJet 
fonts and extended characters wherever you 
like. And print it all beautifully with Rom- 
Resident PrintMerge's justification and line- 
drawing abilities. What's more, Ram-Resident 
PrintMerge works with the softwore you're 
already using, so it's very easy to learn. 

Since Rom-Resident PrintMerge lets you 
merge graphics 


Be cure to atk about Pola/n Cruech. a program used with RiB-Ratldtoi Prla(Mcrga. 
Polam Cmndi aulomtiically reduca fiks to %ae* the Laacrfei can handk. li alw rotate* 
and (rum graphic images which allawi you u p«Ml only the amount you want. 

Read BMrt about Ram-Rcsldcat PrlalMarga bt h iw- 


Justify any 
proportionally 
-spaced text 


Align tables 
printed with 
proportional fonts 


Draw lines and 
- boxes 


Runs Directly From: 

WordStar 
Micreteft Word 


DisplayWrite 3 

Multi mote 

Freelance 

Lotus 123 

Paradox 

NewWbrd 

R:base 5000 

Map«Master 

WordPerfect 

Chort-Master 


Recommended by 
HEWLETT 
PACKAPO 


from virtually any 
program that prints 
on the LaserJet, 
you con reinforce 

complex ideas with illustrations right in the 
text. You can merge the graphic output or save 
a screen image, and merge either in any of 
four print resolutions. If your graphics are 
too lorge for your LaserJet to handle, try 
Polaris Crunch, a seporote program that 
compresses, rotates and trims images. 

With the help of Rom-Resident PrintMerge's 
useful formatting features, your document 


Graphwriter 
Javelin 

WordStar 2000 
Framework 
Easy 

Microsoft Chart 
PC Crayon 
Sign-Mostor 

and more 

will be os impressive os its contents. You'll 
be able to use LaserJet fonts in any combina- 
tion for more attractive, readable text. And 
justify right-hand margins and align table 
columns printed with proportional fonts— 
even if they're downloaded from diskettes. 

For extra emphasis, use Ram-Resident Print- 
Merge's line apd box drawing capabilities 
and the LaserJet PLUS patterns to highlight 
important ideas. 

And when you need to use extended or for- 
eign languoge characters, Rom-Resident 
PrintMerge's five keyboard translation screens 
will put them at your fingertips instantly. 

But even with all these features, Ram- 
Resident PrintMerge is truly easy to use 


Timesaving printer setup screens 
store nine sets of page porom- 
eters. Simply enter parameters 
for Lotus, d^se or any other 
application program once, and 
use them again and again. "Ram-Resident" 
means it loads automotically when you 
boot your system, so it's always ready. Just 
use your software as you normally would. 
When you need Ram-Resident PrintMerge's 
special features, set up the printer with 
one of the nine setup screens or key in the sim- 
ple print commands right in your document. 

Put the rest of your LaserJet's printing 
power to work for you. Call these toll-free 
numbers to order your Ram-Resident Print- 
Merge. Versions ore ovailoble for IBM-PO 
100% compotibles. There's a 30-day money- 
back guarantee, so order now without risk. 

$ 149 . 

For ordering information coll: 

ln«i«U Californio coll 

1 (800) 231-3531 

Outbid* CeUfomio coll 

1 (800)338-5943 

POLARIS 

I Sot) Aftofco».CA 92069 

SOF TWAR6 (619)471-0922 
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BRIEF Is Anything But. 
A Whopper of an Editor 

W ith a name that belies its thoiough- 
ness, BrieP* has every feature 
you've ever contemplated for your editor 
in-cfaef Tfext, from keyboard or files, is 
Housed in multiple buffers, and scrolled 
through one or more windows you open, 
close, resize A text buffer may be called to 
different windows to view two areas at 
once A change in one changes both T^xt 
blocte may be marked for printing, wilting 
to files, movement to scrap buffers for cut 
and paste into other buffers, or deletion, 
with as many ‘'undo'" levels as you want 
Brief has text search abilities rivaling 
■ grep". with wildcards for matching, 
indifference to intervening characters, 
acceptance of charaaer ranges 
If you use Lattice, C86^’. or Wizard, and 
have 32ttc, you can compile your C 
program without ever leaving Brief It finds 
the lines with errors and marches you 
throu^ the text for repairs 
Parts of Brief were written with its ovm 
Usp-like maao language which has 
structure, 32-character variable names, 
conditional execution, loc^, and you can 
actually read it! Nothing like the 
hieroglyphs we've seen elsewhere Bulletin 
board and pubbc domain disks with 
maaos- "Simply the best text editor you 
can buy" Dvorak Infcworld (Needs I92k) 
Ask for List PC Brand 
U0590 >195 Can 

H ALO G RAPmCS 
SYSTEM MnM-Boattf 

Grapbica Library 

Tlie premier graphics library that got the 
ball rolling for PC^based graphics and has 
grown so omnipotent that « suRxirts over 
^ graphics boards — including IBM's 
EX3A and Nr 9 Revolution's hi res senes - 
and has a multitude of mouse and printer 
dnvers All that in each box. Separate C 
versions for Lattice M'sofl. Aziez. Cn86 
VVhiat does Multi-Halo do? A down to the 
last pixel grai^ucs library plus functions to 
reset dnvers so distnbuied program can 
run cm anything Wbnderful value for single 
license Flexible licensing available for 
redistnbutKKi. Specify $0315 & Language 
List *300. Vie. *233. With Dr. Halo 11. a 
freestanding "paint " List *440, Us *299. 


WINDOWS for C/WINDOWS for DATA 

Microsoft Windows^ and TopView^ Compatible 

W indcws for C^is a libreiry of over 80 CALL FOR FREE DEMO 

functions to add the pizaz and prac- 
ticality of window partiiiomng to your 
application Unlimited windows ea(± 
defined in a C siruaure for easy reference 
throughout your program, can be made 




oroc^ 


try F 


either to pop up or permanently cwerwnte 
the screen Routines will scroll and 
highlight lists wih arrow keys, will read 
and scroll ASCII Wes vertically and 
horizontally in windcws and even write to 
memory-lciaded Wes off the scn'een 
Logictai treatment of video attributes 
permits uncrfianged programs to run on 
color or monocduome Colors of windcws 
are set individually 
AH functions are in separate mcxlules: 
only those used are linked Only buffers 
holding on-screen or temporarily 
obscru^ windows ocszupy RAM. others 
released dynamically B^ overall rating 
and fastest display in Bill Hunt 's 7/85 Tfech 
Journal review of five windowing products 
Windows fn Data comprises all of 
Windows for C but takes in data through 
the windows as well. At the high level a 
single function lets you specify prompt 
string, held length, data type, screen 
location, picture, target variable then sets 
lesser functions scurrying to get and 
process a user 's input There are utilities to 
get system dale and time, mess with 
strings, create yo< ir own masks for fields 
Field options can re«^uue entry, prevent 
entry, permit insert or overtype, beeping 
on invalid or oserflow keystrotes, and 
attachment of field-specific help r 


and functions you want called to display 
messages or validate entries And you 
decide which keys will clear a field, lump 
to the next or prior, quit, etc (Dptions 
diverse enough that a set of "fields" can be 
made to behave like a Lotus^” menu 
Specify Compiler List. PC Brand 

TOlOO Windows for C *195 *149 

T0150 Windcws for Data *295 *259 


Pvenifit' 

some 




vvrfhE 

means 


cepianceBUyc^^nrtOing^ 


MICROSOFT C 4.0 

A Great C Battle Rages and You’re Winning 

A S the dreadnaughts pound each 
other vnth ever heavier ordnance 


today's programmers reap the spoils of this 
war Bundling a source debugger and a 
"make ", and sporting a "huge" memory 
model permining single data objects 
larger than 64k, the Miaosofl C cwnpUer 
has lumped a full version number to 4.0. 

But what's really impressive are the bench- 
marks reported in Dr Dobb’s(8/86) 
encyclopaedic survey of 17 C comfxlers. 
Microeoft's and IBM's C (licensed from 
Miaosoft) run away with the contest 
winning 11 of 27 benchmarks 
The Cod^iew”* debugger, free for a 
limited tune, uses 'Anndcws to shew every- 
thing cxi one screen source alongside 
disassembled obiect. variables, stack and 
registers Drop dc^ windows— use a mouse 
if you like— obviate learning of commands 
A source-level debugger that puts the rest 


C-TREE 

B-Tree File Manager, Source Code, No Royalties! 


C -tree IS sturdy code that has 
weathered many seasons of pro- 
longed and widespread use It comes in C 
source, so you can modify n to fit a special 
case No unties provided you bind it into 
your binary application 
C-tiee's design spirts nodes to allow any 
number of users to access an index file 
sunultaneously even when updates are m 
progress. So multi-user configurations and 
adaptation to networls are possible 
Record-locking routines are provided for 


dBC Lattice Library Maintains dBASE 
Compatible Files With the Power and Speed ofC 


d BC’*'* links C to dBASE It creates and 
maintains files and their indexes which 
exactly replicate dBASE Ole design So 
dBASE can read and update them And 
the reverse dBC can use any files aeaied 
by dBASE New C and dBASE can operate 
on the same data bases interchangeably 
That opens up the widespread ^ture of 
dBASE installations to exploitation by C 
programmers Tap that market, avwd the 
resident dBASE language, and gain the 
advantages of C with th^ single product. 

dBC's functions parallel all dBASE’s file 
handling commands, many decomposed 
to give closer control Each backed "by 
demo source files on disk 


Use dBC for custom work for clients, or 
on Its own. It's a complete ISAM file 
manager for C whether or not dBASE will 
be used in tandem, supports all four 
memory models, and can have sixteen 
index and data files open Big discount to 
buyers of both dBASE 11 and III versions 
Specify Lattice: Miaosoft 3 x. or DeSmet 


DOS 3 1/3 a UNIX and XENIX 

Thanks to source code which does not 
deviate from the K&R standard. C-iree can 
iravel Tfests m many environments prove 
that Otree gives your applicatior a ticket 
to anywhere 

C-tree permits any number of keys for a 
data file, supports duplicate keys, 
alphanumeric or numeric supports files of 
variable record length, multiple keys m 
one index file and 1^ of variable length 
B(Xh high level ISAM routines which handle 
details with minimum coding, and decom- 
posed step-by-step functions you can access 
directly It 's comprehensive 
Ask for: List: PC Brand. 

F(^ *396 *329 


to shame ' (Dobbs), 

Miaosoft C now has five memory models 
for code and data, plus non-Ubrary support 
for another thirteen, and boasts alternate 
math packages for speed versus accuracy, 
with or without 80W/80^ chips A big 
plus in multi-language settings, call from 
this C any routine vmtien in later versions 
of M'soft Pascal. FORTRAN, or Macro 
Assembler Object code of all four may be 
intermixed come link time or commingled 
into libraries 

^h tinker and library manager are part 
of the package, as is the "make' , a UNIX’^ 
name for a smart batch program which 
knows to expend minimum effort to rebuild 
any see of projea by compilmg and 
assembling only elements affected by new 
or changed modules 

It is reportedly used by Lotus, Ashton- 
Tate and, fittingly. Miaosoft itself to develop 
• Windows Dobb's calls it "the best MSEXDS 
C development environment value today 
[for] vmually any kind of program 
conceivable" 3^ suggested 
Ask for List PC Brand 

00500 *450 *295 

CURSES Unix Styie Screen 

Management 

Curses from Lattice^ manages the saeen 
of the PC like Unix”* curses Library of 84 
functions and macros parallels Unix with 
matching parameter lists So Unix pro- 
grams are at home on the PC and vice 
versa Keeps any number of saeens in 
rnemory. supports color, vast function set to 
get characters, wrap lines, saoU. blank 
lines, highlight, etc Like Unix refreshes 
screen only on your command Ask for' 
LO^ Lasr *]ZS Here *33 With Source 
L0860. *2S0/*199 


PANEL Feature-Laden Screen Design Tool 


Wrsions 
LOOn For dBASE n 
LCCffI With Source 
LOIll For dBASE III 
LCm With Source 


List PC Brand. 

<250 *195 

*500 ‘390 

•250 *195 

*500 *390 




W riting your own screenware can 
blow completion dates and profits 
PaneH” works with you mteraaively to 
set up foolproof screen displays and 
data entry forms rapidly Output is C 
source code. 

Not just single plane layer your screen 
designs with up to ten overlapping 
images Background pop-up lists, help 
boxes, and alternate input fields 
Panel builds m a user interface for 
keystroke movement within and between 
fields, supplies validation routines for 


checking user field entries Diverse at- 
tributes may be selected for any field - 
size, data type, color, conversion of input 
to upper case, clearance of existing data 
when new entry is started, masks for 
standard formats(eg, dates), phrases 
which fill in when their first letter is 
typed, multiple-choice lists from which 
to choose by cursoring a highlighted bar 
Fields may be mulii-lined and scrolled if 
larger than the screen space allotted 
them Specify S0400 & (Compiler List. 
>295 Us *229 




For Orders, Literature, or Catalogs, Call Us at... 

800 PC-BRAND 

That’S (800) 722-7263. In NY State call (212) 242-3600 
PC Brand. 150 5th Ave.. New York. N.Y. 10011-4311 

Ttelex 667962 (SOFT COMM NYK) 
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TODAY’S TOP QUAUTYAIDS TO 
PROGRAMMING PRODUCTIVITY 


GREENLEAF BoantiM DAN BRICKLIN’S DEMO PROGRAM 

FUNCTIONS Storyboard JburProgiam 


BASTOC OPTltAlZESl 

Translates BASIC Into C 


C source, asseu^er source and bmary 
hbranes of 225 functions for many com- 
piiers. Emphasises ogiht functional group- 
ings to minimize loading code which your 
application may never use Manual helps 
select functions, bulletin board, too 
A san^ling DOS extensions for file and 
directory manipulation; ScTteen. to select 
mode page monochrome or color, palene. 
cursor shape positicxung. clearing and 
scrolling; pixel get and put; read light pen 
.Strings ^nter. justify, etc; efficient list 
operaticms vi^di add, delete son string 
pcHnters for top speed Other graphics 
cliaracter pnmoives. keyboard status func- 
tion key assignment, time/date read 
registers and memory size peek and 
poke Mature best-seller Specify S0770 & 
Compiler List *185 Here. W 


PFORCE Phomidx Plmetiaa 

PfBStinI 

Lotu^ didn't do badly pulling It all 
together m one place Phoenix has follow- 
ed suit with the ultimate integrated C 
library, offering everything horn low level 
functions for h^ware access to complete 
hKiee database management Along the 
way are prerequtsnes such as string 
manipulation. Qmddate field and screen 
editing, but also four styles of menus (Lotus 
indud^, windowing, background task- 
ing. DOS interfacee directory manage- 
ment. even mterrupt-dnven communica- 
txins. Design emphasizes objects, so 
diaraaenstics of windows, databases, 
records and fields can be initiated and 
dianged outside functions 
One large collection in place of bits and 
neces means one set of instructions and 
pforCe^ has tutorials, extensive examples, 
quick reference, and on-line help 
Everything in source no royalties, ail 
memory models of Lattice M'sofi Specify 
S0220 & Compiler List. HIS, PCB. *34$ 


GREENLEAFflWia wbrid 
COMMUNICATIONS 

Vi^t your application to commumcate 
with other users or remote date bases by 
asynchronous communications built nght 
into your C programs! Even if you don't need 
it now. that's^ skill to have at the ready! 

120 functions and demo piograms m 
both C and assembler source code set up 
separate transmit and receive nng buffers 
for up to 16 simultaneous channels In- 
terrupt driven so you can halt an incoming 
record, display it. file n. let the user edit it, 
then contmue Goodbye separate com- 
munications software 

Supports up to 9600 baud. ASCII or 
binary, any parity or word length, 8250 
UART^ Xon/Xoff and Xmodem, 
WideTrack receive Speaf^ Sl)750 & 
Compiler. List:*18S, Us: *1^ 


PRE-C PfcirthelinfihMii 
IbmPtogimm 

Pre-C is like UNIXs Imt. It finds pro- 
blems your compiler won't. Problems 
that a debugger will have trouble figur- 
ing oul Elven problems which will 
cause trouble with other compilers. 

Compilers see one module at a time 
Modules only meet at link tune Pre-C 
loots at ali modules at once and reports 
conflicts m data type declarations; func- 
tion call parameters whidi disagree 
with functions, machine-dependent ex- 
pressions whK^ inhibit portability. It 
^xxs obsolete usage (even C changes), 
casts with suspect consersions, 
variables never used, functions never 
called, unreachable code Adheres to 
UNIX System m compile standard to 
ensure your portability Ask for. 

P0590. List ms. Ours. •229 


T he Legendary One has created 

Metaphor when the rest of us are 
•mil on Zero Dan’s first was the oriwial 
electronic ^readsheet (VisiCalc^ This 
one IS for programmers 
Vtords don't express program ideas 
because programs are screens' Dan's 
Demo creates slide shows Create a 
saeen — a snapshot of your planned pro- 
duct as It runs. Anything goes words, 
borders, box rules, inverse and underiinmg 
of monochrome, fore- and badcground cdor 
Copy this "slide" to an empty screen 
Ch^ge It a little to show the next instant of 
run-time Do it again. Presto a whole slide 
show of your program in action 
All 250 characters and aitnbutes are 
available from scrollable lists whidi pc^ to 
the saeen Ail commands are layered ui 
Lotus-style popup menus. Frequent 
dioices mapped to function ke^ as well 


80x25 diaracter mode not bit -mapped. 

Screen areas can be blocked for cut and 
paste or filled with color or characters, 
even blink. Slides can overlay on others, 
can be shuffled, deleted Slides can pro- 
ceed at time intervals or branch anywhere 
in the slide sequence depending on user 
keyhits. 

Invaluable to prototype the program you 
are about to vmte to position the labels, 
choose the color decor, smoothe out the 
keystroke interface Or load the 'capture' 
utiltty and snapshot the saeens of any run- 
ning program for an instant slide dicw 

E^ copy entitles you to redistribute fifty 
of the slide projector program that runs 
demos Plam manual, no binder keeps 
price of big product small "Might 
become the essential tool m. user inter- 
face prototypmg," Tbch humal. Ask for 
NOlOO List ns US >69 


F or a tnfling price BASTOC™ moves 
truckloads Of BASIC code over to C 
It's a translator which takes m Microsoft 
Extended BASIC and emits pure K&R C 
for Lattice 3.0. It will optionally convert 
your program into a single monolithic C 
function or decompose it into separate 
functions, one for each GOSUB label. 

Version 2's optimization dramaticallY 
reduces execution tune Converts to in- 
tegers those variables in BASIC programs 
which do not need floating point. Where 
BASIC uses full assignment statements to 
increment counters. BASTOC converts to 
C's compact form Strings dynamically 
allocated ndding your application of BASICS 
catatonic halts for garbage collection 
Creates structure ^ even convoluted 
BASIC code Huge worksaver. 

Ask for List. PC Brand. 

S0375 M96 *399 
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ASSEMBURS ft MBUOQERS 

Advanced Trace-06 Morgan. ASM interpreter 
Codesmhh-86 Debugger by Visual Age 
Cdebugger by Micro-Software Developers 
CSD Debugger C source level by Mark Wiliams 
C-Sprite Dagger by Lattice, source level 
Microsoft Macro Assembler with Utilities 
Periscope I Debugs Data Base Decisions 
Periecope II Data Decisions 
Pflx86 by Phoenix. Assembly level debugger 
Pflx06 Plus by Phoenix. Symbolic Debugger 
BASIC LANGUAGE 
BetterBASIC Summit Software 
BetterBASIC Utilities 8067 Math Support 
Btrieve Interface 
RunTime Module 

Microsoft BASIC Interpreter lor XENIX 
Microsoft QuickBASIC Compiler full BASICA 
Professions! BASIC by Morgan 
8067 Math Support 
RM/BASIC by Ryan-McParland 
Ihie BASIC True SA5/C Inc 
Run Time Module 

Thie BASIC Libraries Btrieve. Asyn. Sort, etc 

C COMPILERS 

C-80 Compiler Computer Innovations 
Lattice C Compiler from Lattice 
Let's C Compiler by Mark Williams 
with CSD Source Level Debugger 
MWC-SS: Mark Williams C Deimlopment 
Microsoft C Compiler 4 0 

C INTERPRETERS 
C-Terp by Gimpei Software 
Instant C by Rational Sj^tems 
interactive^ by IMPACC with debugging 
RUNfC Professional from Irfeboat 
RUN/C without Loadable Libraries 
TEXT BMTDRS 
Brief from Solution Systems 
Epsilon by Lugaru Software, like EMACS 
FirsTime by Spruce Jechnology. C syntax 
Kedit by ManshekJ. similar to Xedii 
LSE, the Lattice Screen Editor Mulh Window 
Pmate by Phoenix, with Macros 
Text Management Utilities Grep. splat, dill, etc 
Vedit by Compuview 
Vedit Plus by Compuview 

FILE MANAGERS 
Btrieve by Softcraft. no royafttes 
Btrieve Network by Softcraft 
c-tree by PairCom - no royalties, source 
dBC file manager from Lattice 

with source 

dUVista Single user DBMS by Raima 
with source 

dbVista muftr-user DBMS 
with source 

Opt-Tech Sort Can sorj Btrieve hies 

SCREEN DESIGN 

Curses by Lattice. UNIX screen desrgner 
with Source 

On-Line Help from Opt-Tech Data 
Panel by Roundhill. no royalties 
View Manager for C by Blaise 
Windows for C Vermont Creative Software 
Windows for Data includes Windows for C 
ZView Data Managenient Consuliants 
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GRAPHICS 

Essential Graphics by Essenial. no royalties 
GSS Graphics Development Toolkit 
GSS Kernel System by Graphic Software 
GSS Kernel System tor IBM RT 
GSS Metafile Interpreter 
GSS Ptottir>g System 
Halo Graphics Kernel System 
with Dr Halo It. by Media Cybernetics 
COMMUNICATIONS 
Asynch Manager by 8/a<se. for Cor Pascal 
Greenlee! Communications by Greenleal 
Software Horizons Psck 3 

UnUTY UBRARIES 
Blaise C Tools Plus C Tools 2 
Blaise C Tools 
Blaise C Tools 2 
C Food Smorgasbord by Lattice 
C Utility Library by Essential. 300 toncfions 
Greenleaf Functions by Greenleal Software 
PforCe by Phoenix, vast library 
Software Horizons Packages 
TopView Tool Basket ^ Lafftce source avail 
Vitamin C by Creative Programming 
DEVELOPMENT TOOU 
Code Sifter by David Smith Software. Profiler 
C-Worthy by Custom Design Software 
C-Worthy for Network Menus, help, errors 
Dsn Bricklin's Demo Program Prototyper 
LMK from Lattice by Larfice. 'make' like UNIX 
PC-Lint by Gimpel Software, after UNIX's hnr 
PFinish by Phoenix. EXE performance analyzer 
Plink66 by Phoenix. Over/ay Linker 
Plink66 Plus Utilizes memory tor overlays 
Pmakar by Phoenix, like UNIX 'make' 

Pre-C by Phoenix. UNIX linttahke 
Pfsntasy Pec six Phoenix product 
OTHER TOOLS 

BASTOC by JMl. corwert BASIC to C 
BASIC-C BASICS toncftons added ro C 
The HAMMER by OES Systems 
PASM86 by Phoentx, Macro Assembfer 
PTel by Phoenix, Binary Pile Communicator 
Rtrleve by Softcraft. Btrieve Report Generator 
Xtrieve by Softcraft. Query Utility lor Btrieve 
FORTRAN COMPILERS B UTIUT1ES 
ACS Time Series by Alpha Computer Service 
Forllb- Plus by Alpha Computer Service 
Microsoft FOOTRAN Links with Microsoft C 
Microsoft FORTRAN tor XENIX 
Pro FORTRAN by Prospero 
RH/FORTRAN by Ryan-McParland 
Scientific SubiXMitine Library by Peerless 
Scientific Subroutine Packa^ by Alpha 
The Statistician by Alpha Computet 
Strings 0 Things by Alpha Computer 
OTHER LANGUAGES B UTILITIES 
Microsoft COBOL Compiler 
Microsoft COBOL Compiler for XENIX 
Microsoft COBOL Tools with Source Debugger 
Microsoft COBOL Tools tor XENIX 
Microsoft Lisp New Common Lisp 
Microsoft MuHsth Includes MuSimp 
Microsoft Pascal Compiler Links wifb MSott C 
Microsoft Pascal Compiler tor XENIX 
Pro Pascal by Prospero. ISO Validated 
RM/COBOL by Ryan-McParland 
RM/COBOL 8X ANSI 85 COBOL 
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495 

399 

175 

139 

195 

179 

295 

219 

195 

149 

85 

75 

195 

175 

495 

469 

70 

59 

350 

219 

495 

369 

390 

345 

595 

399 

175 

149 

295 

269 

295 

269 

70 

59 

700 

499 

995 

795 

350 

259 

450 

333 

2S0 

189 

300 

199 

300 

199 

495 

415 

390 

345 

950 

675 

1250 

995 


PRICED TO SAVE YOU MONEY.^^^ 
SHIPPED FAST ANYWHERE. 

INTERBCTIVE-C LfiTTICE C COMPILER 

Compiler-Cong>atibIe Interpreter, Editor, Debugger Major Upgrades to the Best Selling C Compiler 


E arlier C interpreiers were miraculous 
compromises Interactive^’'* shows 
how far C interpreters have come More 
than an interpreter. Interactive-C is a fully- 
integrated development environment; a 
complete K&R interpreter bound lightly to 
Its own editor euid debugger. 

Slice through programming proiects like 


RUN/C 

PROFESSIONAL 

C Interpreter Links 
Binary Libraries 

R un/C comes in an apprentice and 
pro version. The professional model 
dynamically loads and unloads multiple 
binary funcbon libraries like C-Fbod 
Smorgasbord’'* and Halo Graphics’'* — 
potenOaily any library compiled with 
Lance's large model. Inside this inter- 
preter your C program can reach for func- 
tions m the best of commercial libraries. 

'Tus C interpreter behaves lite PC BASIC 
meets VfordStar^ . Use fullsaeen editing 
to create a program RUN it If it stumbles. 
LIST it. EDIT n, RUN it again, hx s again. 
Use bmiliar commands like LOAD MERGE, 
SAVE, FILES even TRON and TRK^ 

Ideal for program development. Put up 
code at high speed, try out things devil- 
may care, let RUN/C &nd your malaprops. 
Blast away until little code segments 

are undy^y faithful 
Lots more features: system interrupts, a 
shell command to imrote any curating 
system command without leaving Ruri/C 
debugging aids ingeniously installed as a 
Run/C function Call for debugging condi- 
tionally from within your program, a 
^leaoc function or a menu of aids in- 
cluding immediate mode single-step trac- 
ing, changing of variable values. 

Manual shows how to develop the inter- 
face to a ccMiimercial library, using the Lat- 
tx^e compiler (a must!). Link your own func- 
tion ardiive the same way (^Ok minimum; 
5l2k recommended to fit libraries} 

Ask for S0950 List *2S0 PCB: 185 


PI1INK86&PLUS 

Cached OveilayB MmxJibJzb 
Mefiioiy Cte 

Long the cwerlord of overlay linkers stan- 
dard Plink86 shoehorns lar^ programs 
into small machines by sharing memory, 
swapping program segments in horn disk 
A 512k program could run in a 128k 
machine for exami:^ The Plus version 
goes beyond: if it finds itself in a larger 
madiine it moves v^ever program 
cwerlays that fit into leftover memory 
Overl^ now swap at memory speed not 
disk sp^. It also can automatically 
restore a di^laced overlay to whxh a 
subeeguently called overlay must return, 
and assign library modules to a program's 
root segment or its overlay areas. 
Plink86-Plus: List: *496. Us: *359. Plink86. 
List: *395. Us: *279 


a hot knife through butter. Extensive error- 
checking insures immediate detection of 
program mi^havxir State of the art 
debugging tools include breakpoints, 
watchvalues, several stepping options and 
interactive viewing and modification of 
variables. An Interactive-C exclusive lets 
you interrupt to edit and "conunue " from 
where you left off. Ehminates plodding 
replays of already debugged code - the 
ball and diam of other interpreters 

Operate Interactive-C using adiustable 
edit, command, and status windows Ibg- 
gle a second screen showing only your 
program's output - never any crovded 
intermixing. Or, boost productivity with 
twin CRT^ Load ob)ea code of fimctions 
you have already comp»led. Or of com- 
mercial libraries. Interactive-C has imn:ie- 
diate mode syntax checking both as you 
type and run. arxi cursor positioning 
precisely pointing at an enor. not possible 
with inaementai or pseudcKximpilers 
which leave source code behind. 

100% compiler compatible — nght down 
to header files and library Fbrt pro- 
grams between Interaciive-C and your 
compiler with no modifications whatever - 
not even tncky areas of dynamic memory 
allocatxm and I/Q 

Specify: List. PC Brand: 

E950 & Compiler *249 *219 


L attice now embraces tey UNIX’'* 
enhancements which have entered 
the language since I^R; void functions 
returning no value enumerated data types 
to assign stepped values to variables, data 
passing between structures by assignment 
The greatly expanded libraries (325 
functions!) enable the file sharing and 
record locking provisions of DOS 3.1. pro- 
vide a full comiMement of transcendentals, 
and a host of unities to mimic the UNIX 
and XENIX’'* envuonments. 

Lattice 3.0 defaults to the ANSI proposed 
standard v4ien you need stnci adherence 
but command line options restore leniency. 
And It adopts ANSI checking of external 
function arguments by data type to kill bug 
swarms vrtien modules loin up at link time 


GSS GRAPmCS SYSTEM 

Leave the Device Driving to GSS 


(,NS1CG1SWN0ABD'. 


G SS’'* has reconfigured two compo- 
nents of Its comprehensive grap^ucs 
tools to conform with the ANSI Comber 
Graphics Interface (CGI) standard. 

At the heart of the system is the Develop- 
ment Ibolkit which contains all language 
interfaces and device dnvers for k^- 
boards, mice joysticte. tablets printers. 
i:rioners cameras, and more Dnvers house 
management of vector graphics (plotters) 
and bitmaps used by raster input devices 
(scanners) to insulate the application pro- 
gram from concern for device idiosyncracy. 
No one else has implemented CGI that 
way. It means your programming remains 
generic; lust svimch dnvers and the same 
program will dnve a different device 
GSS Kernel’'* conforms to level 2b of 
ANSI's Graphical Kernel System (GKS) and 
contains all its needed dnvers and 
language bindings Kernel has macro level 
tools to draw and color an object, store the 
sequential instructions, and recreate the 
object on os own, as well as segment it. 
transform it. etc So powerful, a single com- 
mand may represent several score lower 
level statements 

Plotting has the equivalent GKS tools for 
graph and chan generation and their cap- 
tioning hand it aj^es and oranges, say 
''t»e ’. and it bates the numbers into a 
digestible display for screen or plottem. 

temel and Plotting have tools to ccmvert 
images they create to ANSI Computer 
Gra;Aics Metafiles (CGMs). a totenized 
standard for storing every form of graphic 
image as data The Metafile Interpreter 


reads the contents of a CGM and inter- 
prets It with full CGI capability for re- 
creation on various devices 

Quality software? IBM thmte so They sell 
the GSS senes under their own label. 

Unit royalties and annual fees have been 
instituted for redistribution. Needs 256k. 

Ask for. List: PC Brand. 

GSOlO CGIDvlpmflbolkit *495 
GS020 Kernel System *495 
GS025 Kernel for IBM RT *795 
GS030 Plotting System *495 
GS040 Metafile Interpreter *295 


Lattice now delivers smaller EXE files, 
boasts very fast link times and a more effr 
cient abasing algonthm New c^xions 
generate code to use 80186 and 80286 
features; 8087 of course sensed and util- 
ized. Lattice has enjoyed pre-eminence so 
long that developers have created far 
more snapon tools for Lattice C than any 
other compiler William Hunt's PC Theft 
Journal review of 12 compilers awarded 
Lattice the only "very good" rating for 
add-on library availabibty. 

Ask for. Ijst: PC Brand 

SOlOO *500 *299 

BETTER BA^ 

Convert MierosoftBRSIC 
Structured, Compilable. 

C ombines the familianty of BASIC with 
the best feamres of C Pascal, and 
Modula 2. y» BetterBASIC is 100% com- 
patible with Microsoft's GW”* SASIC and 
IBM BASKIA including graphics, soilnd. 
and assembly language rali-'? So load your 
old programs and RUN. SAVE and they are 
converted automatically to BenerBASIC 
: It's big Needs 192k. programs can go to 
1 the PCs full 64CHc. It's comfy; Behaves like 
M'soft BASIC at the interactive level, with a 
full-screen editor, direct statement execu- 
fion. and always poised to RUN It's fast 
Each statement chected and compxled 
once, not every time encountered Sieve 
runs 6 tunes faster than with M'soft 
elite str uctur es house file records so 
goodbye to FIELD MKIS. CVD LSET, etc 
Named "procedures " replace GOSUBs to 
linenumbers Lots more features built-in 
linker for compiled modules; trace; debug 
ging breakpoints; cross-reference com- 
mand; 32k strings; DOS and BIOS calls and 
intenupits; recursion. Run-ame module 
stores object code for redistribution 


*399 

Ask for 

List. 


*399 

S1200 BenerBASIC 

*195 

*165 

*676 

S120I Run-time Module 

*250 

*225 

*399 

S1202 8087 Interface 

* 99 

* 85 

*249 

S1205 Btrieve Interface 

* 99 

* 85 


BTRIEVE ask about XTRIEVE & RTBIEVE 

Oneen B-tree File Manager Abdicates Royalties 


T here's no longer a tithe to incorporate 
Btrieve’'* in applications, a welcome 
proclamation if rooties would rum your 
profit margins. Btrieve takes complete 
charge of all file creation, mdexing, 
reading, writing, insertion, deletion, space 
recapture forward and backirard search- 
ing. It builds function call "commands " 
mto the language you use interfaces 
to G Pascal, BASC and CXDBOL. with sam- 
{;rie programs m all four, axne with each 
copy. 

Btrieve has mainframe specifications! Its 
balanced -tree indexing scheme finds any 
key m a million m four or less accesses 
Flies may have up to 24 indexes; fixed 
record length to 4090 cftiaracters, indexes 
up to 255 charaaers; files of 4 billion bytes 


Can even extend a file across two dnves — 
even two hard disks' 

tersion 4.x speeds DOS interaction for 
large multiply-keyed files, enables 
variable len^ records of virtuaUy any 
length; verifies accuracy (optionally) with 
read after vmte useful m gritty en- 
vironments; offers password and data 
encryption 

There's also Xtneve, for Btrieve file m- 
quiry and data manipulation, and Rtneve 
for report wnung. All three m versions for 
any network that supports the MS-DOS 31 
file sharing function. 

Ask for. List PC Brand. 

S0650 *250 *195 

S0652 Network Version *595 *465 


w: Each price s for a license to use a prod- 
uct on a Single computer and does not constitute 
Its ownership We will inquire tor you about site 
Iwenses Except as olhenwseindicaled or where 
'sT follows the Product Code, products may be 
used to create programs tor distribution without 
royalty payments or addrtional licenses, provided 
said programs do not substantially rephcale the 
products themselves 

CumpeUbiNy: PC BRAND'S standard products 
are desgned to operate with the IBM * PC. XT or AT 
under f^-DOS and require no more than I 28 k ol 
RAM unless indicated Non IBM machines using 
MS-DOS: contact manufacturer about preose di' 
lerences so we can advise 
Retuma; See box page one Defective parts wit be 
replaced. Please cat for authorization 10 return a 
product tor refund 


TERMS AND CONOmONS OF SALE 


Paymant: We honor MasterCard. Visa. American 
Express (no surcharge), checks in advance, or 
fundswiredloPC Brand. ctoChemicalBank. 12€ 
EasiaeSi . New Tbrk. Account 034-016058 COD 
(US only) tor cash, money order, certifred check 
(no fee) NY State, add salm tax Purchase orders 
acceptod from larger corporatKsns and mstitubons 
at our ckscretKm if you agree to net 30 da^ plus 2 X 
a mortth late penalty thereafter 


1st 


a mornh late penalty thereafter 
SMppIna « Handling: US UPS Surface 
product S€. each addT S3 UPS 2rid Day Ar 


product $10. each add1S4 SO UPSNexlDmAtror 
Federal Express 1-2 Day Air IstproductStSeach 
adcTI $6 FedEx Next Day to AM 1st product S28. 
each add'l S7 international Charges vary by 
destinabon and eerier $10per shipping container 
tor export forms. Air parcel post at your risk beyond 
collecled insurable amount 


For Orders, Literature, or Catalogs, Call Us at... 

800 PC-BRAND 

That's (8CX)) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 5th Ave., New York. N.Y 10011-4311 
Ttelex; 667962 (SOFT COMM NYK) 


€> 1986 PC BRAND 

PricM. terms, and spscHlcstions tubfsci tochangs mthoui notica. 
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FINANCUL SOFTWARE 

Micro-software’s 
most powerful solutions. 



BUSINESS SOFTWARE FOR ACCOUNTING, DISTRIBUTION AND MANUFACTURING 


Because “Just good 
enough’’ isn’t good 
enough anymore. 

Can you honestly say that your present 
system provides all the information 
required to make prudent business 
decisions? 

Growth oriented companies thrive on 
dependable information. Many systems 
come up short. Some lack performance, 
flexibility, data integrity, and some even 
make after-sale-support difficult. 

Macola Financial Software is a total 
business solution. The system matured 
from a decade of mini-applications and 
now offers performance for a single 
PC compatible or multi-user LAN 
environments. 

The power is in flexibility — modular 
yet integrated, with unique reporting 
capabilities, and easily modified to 
specific needs (source available). 

Accounting • General Ledger • Ac- 
counts Receivable • Accounts Payable 

• Payroll • Fixed Assets/Depreciation 

Distribution • Inventory Manage- 
ment • Customer Order Processing 

• Purchase Order and Receiving 

Manufticturing • Bill of Material 
Processor • Material Requirements 
Planning • Master Scheduling • Job 
Costing 

If you're serious about business and 
wish to go on-line once, and only once, 
with a long term solution, “account” 
on Macola. 

Judge for yourself. For full-featured 
demonstration programs, detailed infor- 
mation, or the nearest authorized dealer, 
write Macola, Incorporated, P.O. Box 
485 , Marion, Ohio 43302 - 0485 . 

Or cali 1-800-468-0834 
(Ohio) 1-800-468-0833 
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■ GUSVENDITTO 


PC ADVISOR 



Help in preventing BASIC cross-machine incompatibilities and in selecting a macro program 
to use with Microsoft Windows — plus more on tracking PC use. 


SOLVING BASIC 
DVCOMPAnBIUTIES 

What is the difference between GWBA- 
SIC, Compaq BASIC, and IBM BASIC? 
About 90 percent of the computer work I 
do involves tunning programs I wrote in 
IBM BASIC on an XT. What will I have to 
do to get them to run on XT clones? 

Richard Elliott 

Costa Mesa, California 

These BASIC interpreters were written to 
take advantage of the BIOSs in different 
PCs: they are roughly 99 percent compati- 
ble in that their syntax and commands are 
virtually identical. You can laboriously 
translate these hardware-dependent dif- 
ferences yourself in each program you 
write, or you can run them using a BASIC 
compiler that is compatible with all three: 
QuickBASIC, Version 2.0 (Microsoft 
Corp., Redmond. Wash.: (800)426-94(X): 
$99). 

You'll gain several benefits in addition 
to cross-machine compatibility: a full- 
screen text editor, helpful pull-down 
menus, and an interactive debugger to 
help you write and fine-tune your pro- 
grams. And since you' II be compiling your 
programs, your finished work will be in the 
form of fitsfvxecuting .EXE files that can 
be run on any DOS machine. 


USING MACROS WITH WINDOWS 

I've grown increasingly eager to have the 
freedom of switching from one application 
to another that Microsoft Windows offers, 
but I don't want to give up SuperKey, 
which Borland International flatly says is 


incompatible with Windows. Do you know 
of any popular keyboard macro program 
that's compatible — at least to the extent of 
being usable within a window? 

Dennis Cheasebro 

Seattle, Wa.shington 

SuperKey, and most other keyboard mac- 
ro programs, work with applications pro- 
grams that are running in the Windows 
environment: it’s only when an application 
is running inside a window that the macros 
are disabled. Don't wait for a new macro 
program to solve this problem: if it is over- 
come. it will be Windows that changes. 


CUSTOMIZED DATABASES 

I've been looking for a database that has 
summary reporting (the ability to suppress 
detail records) as part of its standard re- 
porting module. 1 have looked at products 
that require you to create a separate sum- 
mary database and then to update it from 


■ The PC/ Audit Trail card 
stores logs in its own 
battery-charged memory 
and can monitor idle time 
in settings from 5 minutes 
to 2 hours. 


your detailed database. A flat-file database 
would be sufficient for my needs, but I 
need at least three Ctrl-Breaks. Can you 
help shorten my search? 

Jim Viikus 

The level of customization you need is pos- 
sible with just about any programmable 
database. R:base System V (Microrim, 
Bellevue. Wash.: (800) 547AOOO: $700) 
and DATABASE (Software Solutions. 
Trumbull. Conn.; (203) 374-8000; $600) 
are both good. However, your needs are 
fairly simple, so ENRICH (Migent Soft- 
ware, Incline Village. Calif; (702) 832- 
3700; $395), a nonprogrammable data- 
base that allows very highly detailed 
report customization, could be your best 
choice. 


MORE ON TRACKING PC USE 
Last issue (Volume 5 Number 16), we rec- 
ommended two programs to track comput- 
er time: Direct Access for simple, auto- 
matic logs, andTwnesWpsfor profes.sional 
invoices. We’ ve Just found a hardware so- 
lution: PC/Audit Trail, a half-size, PC- 
and AT-compatible card (Bay Computer 
Corp.. Andover. MA 01810; (617) 470- 
3748; $239). It stores logs in its own bat- 
tery-charged memory and can monitor 
idle time in settings from 5 minutes to 2 
hours. 


ASK THE ADVISOR 
Send your questions about hardware and 
software choices you are facing to the PC 
Advisor. PC Magazine. One Park Ave- 
nue, New York, NY 10016. (iS 
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The new PC source you 
can depend on. 


Low Prices. 

Corporate Marketing, Inc. offers the 
most competitive prices you can find. We 
maintain a multi-million dollar inventory 
of the most demanded products for your 
data processing and information services 
departments. 

Fast Delivery. 

Our large inventory allows same day 
shipping assuring you fast delivery. All 
items are readily available in local 
warehouses. We provide overnight 
service for emergencies. 

Professional Support. 

You don't need to join a club to get our 
low prices and expert, prompt service. 
Our factory trained support technicians 
will assist you in your company's 
purchase and provide after sale support. 
Corporate Marketing, Inc. has put 
together a team of experts to service 
your account. We will establish an open 
account status for your company, and 
we'll coordinate multiple location 
shipments. 

Corporate Accounts 
Program. 

As a major corporate supplier of 
computer equipment we specialize in 
large account purchases. Corporate P.O.'s 
accepted with approved credit. For fur- 
ther information please contact our 
Large Account Sales Manager - 
Aaron J. Shapiro. 

Terms and Conditions 

All prices reflect a 3% cash discount. Prices and availability 
subject to change. Visa and MasterCard accepted. 


CORPORATE MARKETING INC. 

2655 Orchard Lk. Rd., Suite 133, Sylvan Lake, Ml 48053 
CH Please rush me a FREE catalogue 
CH Please contact me regarding further 
information. Telephone 


Printers 

EPSON FX-85 S 359.00 

EPSON FX-286 555.00 

EPSON LO-800 559.00 

EPSON LO- 1000 769.00 

OKI 193 479.00 

HP-LASERJET 2395.00 

HP-LASERJET PLUS 3035.00 

C-ITOHC-315 300 CPS CALL 

C-nOHF-10 58CPSLQ CALL 

Expansion and Video Boards 

AST-6 PACK 384K 210.00 

AST-ACAiANTAGE 128K 379.00 

AST-PREVIEW 230.00 

AST-RAMPAGE XT 256K 269.00 

AST-RAMPAGE AT 512K 479.00 

AST-5251 /II 579.00 

IRMA 819.00 

HERCULES MONO-GRAPHICS 219.00 

HERCULES COLOR/PRINT ADAP. 159.00 

Monitors 

AMDEK310A 149.00 

AMDEK 600 COLOR 439.00 

AMDEK722EGA 519.00 

PRINCETON HX-12 449.00 

PRINCETON HX-12E 529.00 

PRINCETON MAX- 12 MONO 169.00 

NEC MULTISYNC 589.00 

Hard Drives 

SEAGATE XT 20 MEG KIT 429.00 

SEAGATE AT 30 MEG KIT 659.00 

CORE 80 MEG HD CALL 

Cables & Chips 

64KSETOF9 CALL 

128K PIGGYBACK SET OF 9 CAU 

256KSETOF9 CALL 

PARALLEL PRINT CABLES 6 FT 25.00 

PARALLEL PRINT CABLES 10 FT 30.00 

MODEM CABLES 33.00 

AT 9 PIN SERIAL ADAPT. CABLE 30.00 

Modems 

HAYES 1 200B W/SM ARTCOM 359.00 

HAYES 2400B W/SMARTCOM 539.00 

Tape Backups 

IRWIN AT 20 MEG INTERNAL 600.00 

IRVI/IN XT 10 MEG INTERNAL 479.00 

TECMAR QUICK 60 EXTERNAL 1 529.00 

Diskettes 

POLAROID DS/DO 19.00 

MAXELL DS/HD AT 39.00 

DISK HEAD aEANING KIT 1 5.00 

IBM ASCII Display Stations 

3161-11 $549.00 3163-12 S 759.00 

3161-12 599.00 3164-11 999.99 

3163-11 699.99 3164-12 1099.00 


Name 

Company Title 

Address 

City State Zip 

Or call TOLL FREE 1-800-345-2292 


CORPORA TE MARKETING INC. i -800-345-2292 


2655 Orchard Lake Rd., Suite 133, Sylvan Lake, Ml 480S3 
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“All this seems so simple that, as usual, we wonder 
why it was not done before . . . There is nothing like 
this in the history of photography." 

THE NEW YORK TIMES 


1986 INSTANT GRAPHS 


. . One of the neatest ideas I've seen . . . presentation graphics 
^ ^ Michael J. Miller INFOWORIJ) 

‘if you need a visual look at your data right now. Graph-in*the-Box 
will fulfill your most impatient desires . . . amazingly well." 

Winn L. Rosch. PC MAGAZINE 


Make graphs instantly in every appiica- 
tion you own: Lotus” 1-2-3f Muitiplanf 
* and WordStar” are just a lew. 




>c« >»“ 



Iwo L«.'y:»wakcup 
(iraph- in-ihe-Box during any 
application. the cursor 
over any numbers. . . 



and press ENTER to sec 
them as a simple graph. 



Now pass the cursor over any 
text - and choose one of eleven 
different finished graphs to 
display or prim, instantly. 


HOW INSTANT 
GRAPHS WORK: 

Now with 
revolutionary 
Graph-in-the-Box. 
you can make 
graphs, in an 
instant, in your 
spreadsheets, 
databases, 
word processors, 
or programming 
languages. Anywhere 
there are numbers! 
Graph-in-the-Box 
makes graphs 
instantly, from data 
that appear on 
your screen — while 
you're still running 
your original 
program. 

Look how easily 
and quickly 
Graph-in-the-Box 
makes instant graphs 
in all your programs. 


TEC 






agh-vs 






HOW INSTANT 
GRAPHS HELP: 

Instant graphs give 
instant insight and instant 
analysis to all the work 
you do. But don't take our 
word for it, listen to Person-' 
al Computing's rave review : 


"Graph-in-the-Box is a serious business 
tool. With it, you can quickly turn a table 
of numbers into a graph, regardless of 
whether the numbers reside in a word 
processing file, spreadsheet, data base or 
any other application program. And you 
can save and print the graph — all without 
exiting your main application . . . But 
watch out — the program is so much fun to 
work with that you might start graphing 
every set of numbers in sight." 

Michael Amonoff 

GET YOUR COPY IN AN INSTANT: 

Visit your local dealer and try Graph-in-the- 
Box with your favorite application. Or order 
direct from us and get our 30-Day Money-Back 
Guarantee. Call now: 


og- Co*''''*'’ . 






_ copies of 


Please send me 
Ciraph-in-thc-Box Version 1.2 immediately. 

597.60 Copy-protected 

(includes 30-day Money-Back Guarantee). 

$147.60 Non-copy-protecled 

Upgrade to non-copy- protected version 
available (S50). 

Add $5.00 for shipping and handling. 

(CT residents add 7.59^ Sales Tax). 

Name 

Address . 

City . 

State . 

Tel 

Amount Enclosed $ 

Payment VISA MC 
Card Exp. Date - 
Card No. 


n 


Check Bank Draft 


NEW ENGLAND SOFTWARE 

800-633-2255, Ext. 7002. JLl 


Rcgisieied trademarks: Instant Graphs. Gtaph-m-lhe-Bo*. Lotus 1-2-3. Muhiplan. dBase. WjnlStar, IBM PC. XT. AT. 3270. PC Convenibk. 
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Data Cypher 384 ke< 
on your electronic m 


D oyou know how easy il is l»ir yi«»t 
rtimpetilion lo break into your 
etecironw maiJ b**x?llH* FBI do»^ 
TTw estimau* data insl pnv.ile 

bUMhesseN .% billion «li>llars each vear. 


Why'S the Glare Sentry II to perfect for all-day use? 


Fast Delivery 

Fast because one of our 14 fuUy-stodced branches 
is near you! Call before3;30p.m. for same^^y 
shipment. Save on ftei^t- we’re local! 

FreeHdp 

Not sure which products you need to do 
the job? Our customer service staff will tell 
you. Free hodine support for 
Data Communication 
customers too! 


Exclusive Products 

Hundreds of problem- 
solving products you won’t 
find anywhere else. 
Designed and manufactured 
exclusively by Inmac for all 
types and brands of 
computers. 


Guaranteed 
Satisfaction 

45-day free trials. Minimum 
l-year guarantee on every- 
thing we sell No-questions- 
asked on returns or exchanges. 
Order with complete 
confidence! 




Great Ideas Bop Up Every 
Month in the Inmac Catalog. 


Computer SuppKes Plus 
More than You Realize! 


yhen the Inmac catalog reaches your in-basket, 
m /m/take time to do some serious reading for plea- 
V ▼ sure. You’ll find our catalog is both a resource 
book and an idea-generator. Especially when you’re 
looking for solutions to computer efficiency problems! 

Just open our cover, and you’ll discover a gigantic 
supermarket of state-of-the-art computer supplies. 


accessories, furniture, cables, and data communications 
equipment. Plus Helpful Hints, Hot New Products, Spe- 
cial Savings and Free High-Tech Support. Ideas that give 
you ways how to solve your computer problems, save 
money, and make your computing life easier! 

And Inmac’s got great ideas about reliability and 
service too! With over 10 years of solid experience be- 
hind us, we wrote the book on top-of-the-line computer 
support products, customer service, and technical sup- 
port. We manufecture many of our own products in our 
own plants. And put every product in our catalog 
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New Products 

CXir “New FVoducts” section features great 
ideas every month. Discover innovative 
ways to make your job easier. 
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User-Friendly 

Text loaded with details, information, even 
a ttxjch of humor. Easy to understand. 
Informative and interesting! 


Huge Selection 

Ever)if/iing you need. If it exists, we’ve got it. 
Widest selection in the industry. Over 2400 
computer supply products, in-stock. 
One-stop desktop shopping! 
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Helpful Hints 

Every issue loaded with tips. 
Everything from cost-saving 
data transmission advice to 
how to avoid common 
cable installation pitfalls. 


Money 
Savings 

Low everyday prices! 
Special offers in 
every issue. Save more 
when you order more. . . 
Call us for moneysaving 
volume bids! 


through the most rigorous quality testing in the industry. 
Our idea is to demand the best, so you get the best. 

So watch your in-basket for the next 
issue of Inmac. We’re featuring “ideas” cover 
to cover! If you’re not already a subscriber, 
can get a FREE Inmac catalog subscrip- 
tion just by calling 800-547-5444 
toll-free today. Don’t miss out 
on the best source for 
computer “ideas”: The 
Inmac Catalog! 
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Free Inmac 
Subscription! 

Call 800-547-5444 

toll-free today 




Is Getting A Fast Reputation 


I HAUPPAUGE Math Coprocessors 
1 287 FAST/IO lOMHz moth coproces- 

I sor for PC/AT ond compotibles ...$469 
!!??:?« I 287 FAST/8 8MHz moth coproces- 
■* I sor for PC/AT ond compotibles ..$379 
287 Chip PC/AT moth coprocessor 
— runs ot 4MHz in the old model 
mV IBM PC/AT ond 5.33 MHz in the new 

model PC/AT $219 

87 Chip Moth coprocessor for IBM PC, PC/XT and 

compatibles $129 

87 Chip Moth coprocessor for 8MHz PC 

compatibles $195 

HAUPPAUGE Math Cop roccssor Paks 
87 Math Rik V.6.0 87 chip and moth coprocessor soft- 
ware support for IBM BASIC Compiler 1.0, 2.0 and Micro- 
soft's QuickBASIC. Plus, Matrix and FFT support, one year 
of free updates, complete source code ancr*'8087 Applica- 
tions and Programming" $279 

87 Software I^k V.6.0 Moth coprocessor software support 

os in the 87 Moth Pok, but without 87 chip $180 

87 QB PAK Moth coprocessor support for microsoft 

QuickBASIC and IBM BASIC Compiler $ 69 

Recafc-f Moth coprocessor support for 1-2-3 version 

lA , $ 95 

HFT + Complete Hayes Fourier Transform Package.. ..$125 

The 287 FAST/10 Doubles Your PC/AT’s Math Speed! 
Help your PC/AT get a fast reputation with Hauppauge’s 
new 287 FAST/10. Call ttxlay, or contact your local com- 
puter dealer to learn more about Hauppauge’s racy prod- 
uct line. And ask for “87 Q & A” our free bxxrklet on 


.Attpi'ALiL- M.aiLdearn- I f .. 
ing a fiist reputation with I 
their 87 Math P.ik, the I ■ 

combination of an 87 chip and 87 I '' i- Y - ; ^ 

Software Pak that’s been accclerat- I 
ing PC math since 1982. 

Next came their racy 287 
FAST/5, a math coprocesstrr mod- 
ule with its own 5MHz clock, speeding up PC/AT math 
by 25%. (Pictured above.) 

Now, Hauppaugc Unveils the 287 FAST/10... 

Our newest math coprocc.ssor for the PC/AT, the 287 
FAST/10 mtwcs out at lOMHz — more than doubling 
the speed of each floating point math operation. The 
FAST/10 accelerates AutoCad, 1-2-3, Symphony, Turbo 
Pascal, Framework and more. The FAST/10 also runs in 
PC/AT compatibles including the Qimpaq De-skpro 286 
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First Looks 


HAMDSOM EXCLUSIVE: 


Compxi Deskpro 386 
Usiwrs in 32-Bit PC Era 


II WDSON 


AT compatible 
and twice as 
fast, $6,499 
desktop unit 
packs minicomputer 
power. 

BY BILL HOWARD 

The torch has been passed . Or at 
least fumbled by IBM and 
scooped up by Compaq. 


At a price 20 percent higher 
than IBM's fastest PC AT, the 
$6,499 Compaq Deskpro 386 
runs twice as fast as an AT today 
and holds the promise of being 
as much as ten times faster next 
year with the development of 
multitasking software opti- 
mized to Compaq's 32-bit Intel 
80386 processor. 

The best way to think of the 
Deskpro 386, at the risk of trivi- 
alizing an exhaustive year of de- 
velopment, is to imagine a box 
like Compaq's Deskpro 
286 — but with the 286 proces- 
sor replaced by a 386 and I to 10 
megabytes of static-column 
RAM(see sidebar, “WhyCom- 
paq Chose Static-Column RAM 


Comptiif's Deskpro JB6 is tar- 
pried at prrwer users, sofm-are 
developers. CAD. small busi- 
ness applii aiions runninp un- 
der Xenix. as a nem orkfde 
server and for A! applica- 
tions. Except for the S2-bit ex- 
pansam sUd used for I - 
10 mepabytes of static 
adumnRAM. iheDesk- 
pro aci epts most cur- 
rent PC and AT acces- 
sories. Avadablc 
options include EGA 
praphics, a l.lO-Mbyte 
hard disk and an H02li7 
math coprtKessor. 



for the Deskpro 386") that 
feeds memory to the CPU in a 
32-bit-wide path instead of the 


8- and 16-bil paths of PCs and 
ATs. 

(coMtHuedoH nextpape) 


First Choice Integrates 
Ease, Economy, Options 


II \M)S()\ 


BY ALFRED POOR 
With prices for PC compatibles 
dropping almost daily, the base 
of first-time u.sers is growing 
rapidly. At the same time, expe- 
rienced users arc pushing their 
PCs to new heights of sophisti- 
cation. 

To satisfy the demand for 
software powerful enough to re- 
alize the high expectations of 
these beginners, software pub- 
lishers are pressed to deliver 
muscular programs that won’t 


break the budget of someone 
who paid less than $1 ,000 for a 
system. 

From Software Publishing, 
the champion of the novice 
user, comes PFS.First Choice, 
an integrated program for be- 
ginners. After building an em- 
pire with programs that traded 
off complexity for ease of use, 
the PFS people have crammed 
word processing, spreadsheet, 
file management, and commu- 
nications features into a single 
tightly integrated unit for about 
$150. 

The program comes with an 


elegant manual that is among 
the best we've seen. A 55-page 
tutorial, supported by a dozen 
sample files on the program 
disks, serves both to guide you 
through the exercises and to 
help you .set up your own appli- 
cations. 

Fast Word Processor 

The word processor is re- 
markably fast. Although if you 
type too quickly, it simply ig- 
nores the keystrokes that it can't 
handle. It automatically refor- 
mats and repaginates as you 
(continued on pate 35) 
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Benchmark Ibsts: Compaq Deskpro 386 vs. 

IBM 8-MHz PC AT and PC*s Limited 286 16 


All times in seconds and decimal sec- 
onds. Graph shows results normalized 
against the IBM ^MHz PC AT. where the 
AT's results equal 100. 


Norton's Sysinfo is a widely used speed 
test that is sensitive to processors with 
pipelined architecture, such as the NEC 
^ and the 80286. 


The Floating-Point Calculation bench- 
mark test measures processor speed ^ 
looping through a series of floatng-point 
calculations, including multiplication, 
division, exponentials, and logarithmic 
and trigono^ric functions, the test 
program uses the floating-point library 
included with Microsoft C 3.0. 


The 128K NOP bmhmark test is de- 
signed to measure raw dock speed and 
memory access time while minimizing 
differenites in microprocessors and the 
effect of memory caching. This test 
fficecutes almost nothing but NOP ("No 
Operation"} machine code instructions in 
a big 128Kloop. 


Ftoating-Poinl Norloii'i 
Product NOP Calculations Sytinlo 


»M8-MKzPCAT 4.17 34.41 7.02 


Deslrpro 386 3^4 16.26 15.30 


PC’S Umited 286 2.09 16.72 15.17 



Running software wrinen for 8088-based PCs. the Deskpro 386 is about twice as fast as IBM's new 8-MHz AT and just abtmt even with PC's Limited 286 16. which runs at the 


same l6‘MHz clock speed as the Deskpro 386. It's expected that a 386 PC running 32 -bit software could perform ten times faster than an AT. 


Compaq 386 

(continued from preceding page) 

The 386 hard disks are bigger 
and faster (40 or 1 30 mega- 
bytes). a made-for-Compaq 
EGA monitor and EGA board 
are a $1 .400 option, the wimpy 
10-megabyte tape backup op- 
tion is now a more-muscular 40 
megabytes, and the Compaq- 
trademark soft-touch keyboard 
has been expanded to 101 keys, 
the same as on the new PC AT. 

Compaq added the new Mi- 
crosoft InPort mouse connector 
that doesn't steal a serial port 
and wrote a software driver to 
emulate the Lotus/Intel/Mi- 
crosoft expanded memory 
specification. Everything else is 
industry standard — seven of (he 
eight expansion board slots; the 
serial, parallel, disk drive, and 
video I/O ports; and Compaq's 
"Rock of Gibralter" rugged- 
ness. 



The much anticipated Intel 80386 opens 
the H-fly for larger RAM. faster process- 
ing speeds and true multitasking on PCs. 


Compatibility Foremost 

The Deskpro 386 is at once a 
daring step for Compaq and a 
conservative move. While the 
Deskpro 386 is the first 80386- 
based machine to get to mar- 
ket — beating even the “garage 
shops,'' as Compaq calls the 
PC’s Limited crowd of comput- 
\ er manufacturers — it’s built to 
] be completely compatible with 
! the 8088-based PC and the 
80286-based PC AT. Compaq, 
remember, is the kind of com- 
pany that, if IBM painted a 
green racing stripe on the side of 
its family of personal comput- 
ers, would match the color ex- 
actly and add a protective clear 
coat for extra niggedness. 

Single 32-bit Port 

Why just one 32-bil port? 
Compaq argues convincingly 
that I/O interfaces — printers, 
modems, monitors, disk drives 
— don't transfer data fast 
enough to require anything be- 
yond the existing 8- and 16-bit 
data paths. True, the EGA can 
be a slug running through the 8- 
bit path IBM specifies, but fu- 
ture graphics cards may resolve 
the problem through a dedicated 
display processor, not a wider 
bus slot. 

So rather than try to set a fast- 
er graphics standard that IBM 
would be sure to ignore, the 
$599 Compaq EGA card (based 
on Chips and Technologies' 


EGA CHIPSet) copies its ROM 
information into the Deskpro's 
faster 32-bit RAM memory. 
TTY scrolling is twice as fast as 
with other EGAs. Other EGA 
cards work in the Deskpro 386, 
but without the ability to relo- 
cate the ROM code. 


Compaq believes the LIM 
expanded memory specification 
is more than a short-term phe- 
nomenon. The Compaq Ex- 
panded Memory Manager 
(CEMM) software utility allows 
extended memory to be used as 
expanded memory. 


Why Compaq Chose Static-Column 
RAM for the Deskpro 386 

To keep up with the speed of the Deskpro 386 processor, Com- 
paq opted to use static-column RAM mounted on a 32-bit expan- 
sion card in slot 1 (not on the motherboard) . The board holds 1 to 
10 megabytes. 

What's static-column RAM, and what were Compaq's other 
options? 

Static (not static-column) RAM is the fastest and usually the 
most expensive type of RAM available . E>y namic RAM, us^ on 
most PCs, costs less but is slower and must be periodically re- 
freshed, which is an added overhead. 

Caching is one technique whereby static and dynamic RAM 
are mixed to improve speed and decrease cost. Caching is used 
on all major mainframes, but it requires very fast static RAMs 
and complex support logic. 

Data in a dynamic RAM is accessed by presenting the top 
(row) and then the bottom (column) half of a memory address. 
Static-column RAM is dynamic RAM that acts like a static RAM 
after the row address has been presented. An initial access takes 
the same time as dynamic RAM, but subsequent accesses are 
like static RAM operations. 

Compaq chose static-column RAM because the 80386 uses 
an instruction queue that it tries to keep full. The combination of 
the 80386 chip and static-column RAM turns out to be very cost 
effective when compared with static RAM, dynamic RAM, ora 
cache-based system. It has most of the speed of a static RAM at 
the cost of a dynamic RAM. — William G, Wong 
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The Deskpro 3S6 box is much like the 286' s. but if holds seven I6~bit expansion slots 
and one 32-bit slot. The model 40 includes a 40-Mbyte hard disk. 


Compared to a PC AT. the 
Deskpro 386 accomplished 
most PC Magazine Labs bench- 
mark test tasks twice as quickly . 
And while Compaq doesn’t sec 
PC's Limited as a marketplace 
rival (“I don’t believe the 386 
world is where people want to 
take a risk to save a few hundred 
or a couple of thousand dol- 
lars.” says Compaq's president 
Rod Canion), the fact is that the 
S2,995, 80286-bascd. 16-MHz 
PC’s Limited 286 16 runs neck 
and neck with the Deskpro 386 
on the benchmark tests. (PC's 
Limited is currently working on 
a 386 machine, but it's waiting 
to see what the Deskpro 386 is 


like so it can have a target. ) 

The difference between 286 
and 386 machines lies in the fu- 
ture. where .software written for 
32-bit chips could make 386 
machines ten times faster than 
an AT. Compaq believes that 
software written for a DOS 5 
protected-mode environment 
may be targeted only at 386. not 
286. machines. 

In addition to DOS 3. 1 
(patched to support Compaq’s 
bigger Winchesters), the Desk- 
pro 386 will run on Xenix Sys- 
tem V/286. which should en- 
courage the porting of UNIX- 
based minicomputer software. 
Compaq is careful to say that the 


machine has the power of a 
minicomputer in a desktop unit, 
rather than declare it an out-and- 
out mini. If Compaq is this care- 
ful. imagine how gingerly IBM 
will position its 386 entry to 
avoid cannibalizing System/38 
sales! 

In buying a Deskpro 386, 
you’re getting incredible power 


and capability while risking that 
IBM may do something differ- 
ent. But IBM Is taking a risk, 
too. that any incompatibility 
with a DOS-standard 386 ma- 
chine may cut IBM off from the 
user base of 6 million 8088- and 
80286-based PCs. And even for 
IBM, that may be too big a 
risk. ■ 


FACT FILE 


Compaq Deskpro 386 
Model 40 

Compaq Deskpro 386 
Model 130 
Compaq Corp. 

20555 FM 149 
Houston. TX 77070 
(800)231-0900 
List Price: Model 40 with 1 
Mbyte ofRAM. 1.2-Mbyte disk 
drive, parallel and serial ports, 
lOI-key keyboard, 40-Mbyte 
hard disk. S6.499; Model 130 
with 130-Mbyte hard disk. 
$8,799. EGA monitor, $799; 
EGA card, $599; I Mbyte of 
RAM upgrade kit. $549; 4 
Mbytes of RAM upgrade, 
$2,699; I -to 2-Mbyte 32-bit 
memory expansion board (with 
1 Mbyte of RAM). $849; 4- to 
8-Mbyte memory expansion 
board(wUh i Mbyte ofRAM), 
$2,999; 8-MHz 80287 math 


coprocessor. $349: 40-Mbyie 
DC-2000 tape backup. $799; 
second 40-Mbyte disk drive, 

$2. 1 99; 360K-byte disk drive. 
$225; 1 .2-Mbyte disk drive. 
$275; amber monitor. $255; 
Compaq mono/gra|^ics display 
adapter, $199. DOS 3.1, $85; 
Xenix System V/286. $599. 
Xenix Software Development 
System. $599. 

In Short: Well built and 
exceptionally PC compatible, 
the first 32-bil 386-based PC is 
a screamer. Its speed makes 
most ATs look like slugs. 
Additional speed gains await a 
new generation of DOS or 
UNIX software. Compaq's 
EGA card in the Deskpro 386 
runs faster than anyone else’s. 
CIRCLE 437 ON READER SERVICE CARO 


First Choice 

(continuedfrom page 33) 

type, and shows page breaks on 
the screen. 

The program makes some 
concessions to the novice user. 
You cannot search and replace 
for end-of-line carriage returns 
or strings of spaces. It defaults 
to overstrike mode (which I find 
that most beginners prefer), but 
switches to an insert mode. The 
mail-merge and spelling check- 
er features are easy to use. 

Slow Spreadsheet 

The spreadsheet module is 
not as easy to use or as fast as 1 
might have hoped. Entering for- 
mulas can be a chore. You can 
assign titles to cells, but that 
only helps somewhat. You can 


copy one or more cells at a time, 
but only to a single destination; 
you cannot copy a cell Into a 
range of cells. Some functions 
are slow; for example, the 
screen freezes for 3 seconds to 
jump to a new screen. 

PFS.Firsi Choice took 33 
seconds to recalculate a 10- by 
100-cell sheet, where top-level 
integrated packages take be- 
tween 5 and 20 seconds, a speed 
that should be acceptable to be- 
ginners. 

The spreadsheet does have 
some graceful features. It allo- 
cates a separate column and row 
for left-margin labels and top- 
row headings and allows long 
cell labels to spill into the adja- 
cent cell and beyond. If the nu- 
meric contents of a cell are too 
large to fit, the column width 


grows automatically so that you 
can see the entire result; you 
won't gel a cryptic line of aster- 
isks in your “total” cell. 

One of the niftiest features is 
the “quick key.” which auto- 
matically enters a value or for- 
mula into a .series of adjacent 
cells as fast as you can move the 
cursor through them. This Is 
similar to copying a cell in most 
spreadsheets, but the real trick 
comes when you type the name 
of a month or day into one of the 
heading cells. Invoking the 
quick key with certain se- 
quences allows you to fill in the 
sub.sequent cells with the other 
names in the sequence, again 
just by moving the cursor. Say 
“Jan,” and it puts in “Feb.” 
“Mar,” and so on. Type “Jan- 
uary” and it .spells the months. 


Easy Database 

The database has some inno- 
vative features. You create the 
data entry form as if you were 
editing a document. Then you 
save it. and any text to the left of 
a colon is used as a field label. 
You do not have to define field 
lengths, types, order, keys, or 
other mundane and esoteric de- 
tails required by other pack- 
ages. 

You can then open the “fold- 
er” and start adding records. If 
you fill up the space available 
between labels, the cursor will 
automatically advance to the 
next field. Alternatively, you 
can switch to insert mode and 
“push” the next label ahead; 
this makes the field contents 
practically as large as you want. 

(continued on next page) 
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First Choice 

(continued from preceding page) 

Report and search options 
are adequate but not very flexi- 
ble. Partial and exact matches 
are allowed, but you are limited 
to one criterion per field and 
conditions can be combined 
only with a logical AND. There 
are a number of useful report 
options, but without any data 
entry validation at all. you can 
end up with mixed text and nu- 
meric values in a column that 
you arc trying to add or average, 
which may not give you the in- 
tended results. 

Smooth Communications 

The telecommunications fea- 
tures are especially easy to use. 
The program comes with a num- 
ber of on-line services set up in 
sample files, and all you need to 
do is put in the appropriate 
phone number. 

PFS.Firsi Choice can learn 
your sign-on procedure by 
“watching** while you do it 
once. I tried this by signing on 
to MCI Mail via Tymnet. 
PFS.Firsi Choice was able to 
log me on to MCI Mail on its 
first try without a single hitch 
after watching me do it (this op- 
eration Ux)k five passes to de- 
bug when I set up my favorite 
communications program). 


Passwords are encrypted, so 
you can't find them by looking 
in the PFS.Firsi Choice files. 

PFS:Fir.si Choice supports 
text file and Xmodem file trans- 
fers. Your on-line session is 
buffered, letting you scroll back 
through data that has already 
been received even while you 
are continuing to receive new 
data. You may save the buffered 
data at any time; it gets saved as 
a document file that you can lat- 
er print and edit as you choose. 
You can make it work as an 
auto-diaier by highlighting a 
number in a database record and 
telling the program to dial it. 


PFS.Firsi Choice lets you 
work with only one file at a 
lime, though it gives you ways 
to manipulate it easily. For ex- 
ample, a “clipboard” (that you 
never see) holds the data from 
one file while you call up anoth- 
er and transfer the contents from 
the first to the second. Also, you 
can jump fairly quickly from 
one file to another by using 
•'bookmarks*' to hold your 
place in a file. 

In PFS.Firsi Choice, Soft- 
ware Publishing has put togeth- 
er a package that is well suited 
to the needs of a neophyte. A 
new “Professional Series” that 



F2-Saw F3-FiatttW$ F4-Print F5-Edit FT'lii;? 


l Colunri 

l-5«Uct cells 
2*£rase selected cells 
3'CoFy selected cells to clipboard 
4‘!1ove selected cells to clipboard 

5- Paste froin clipboar'd 
fi-lnsert rowcoluir 
7-C%it out rohi/colunn 

6- £rase this cell 
9*Erase this spreadsheet 


N Of Passer> 9 ers I alGB! 
Pe-e'ius Passerijer I jliJ.OOl 


■peratina E^perses' 15.243.00 
le'ieral I fidrar i fe.SfO.OOi 


•ie'ierai 1 fidrar 
■ferinit Fees 

Total E perses 

‘tonthlj Profit 


IS16.?5O.0O'Sr 650 00 S22. 270.00] 
170.00' $3 550 W S14.5?O,30 


Use t OP 4 to choose a selection, and then press 4-i; Or press FI for Kelp. 


PFS:Firsl CtHMCC'i spreadsheet allows easy transfer of files with the database or nwd 
priK'essor via its clipboard system . 


FACT 

FILE 


PFS-FIntChoin 
Software Publishing Corp. 

1901 Landings Dr. 

Mountain View, CA 94039 

(415)962-8910 

List Price: SI49 until Dec. 31; 

$199 thereafter 

Requirements: 256K RAM, 

two disk drives recommended, 

DOS 2.0 or later. 

In Short: This entry-level inte- 
grated package off^ers a beginner 
the features needed for most 
business tasks. The word pro- 
cessor serves as the conceptual 
basis for the rest of the modules, 
of which the spreadsheet is the 
weakest link. 
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uses a similar interface will of- 
fer an upward migration path to 
more-powerful software. 

It will be interesting to see 
whether new users will stick 
with integrated systems when 
they grow out of this starter’s 
package or move up to separate 
standalone programs. In any 
event, here is a package that you 
can recommend to friends try- 
ing to make a first choice. 


Safetyifot: File Utsurmtee 
For the Accklettt-hotie 

m 


H ANDS ON 


BY BARBARA KRASNOFF 


You may need SafetyNei only 
once. But if it does bail you out 
of a tight spot, you'll probably 
praise it as the best $49.95 you 
ever spent. The memory-resi- 
dent utility prevents accidental 
file erasure and can unformat a 
harddisk. Its greatest value may 
be in giving managers the peace 
of mind they need to let acci- 
dent-prone support personnel 
work on their hard disk files. 

SafetyNei intercepts erase 
commands, keeping its own di- 
rectory of files that were deleted. 

For example, if you erase a 
72K-byte program while Safe- 


txNet is active, a peek at your 
DOS directory will tell you that 
you've got one less file, but ex- 
actly the same number of bytes 
free. The file is still there — you 
just can't see it until you load 
the program's file manager. 
This slick, menu-driven pro- 
gram allows you to restore one 
or more “erased” files, perma- 
nently purge them, or “unfor- 
mal” a mistakenly reformatted 
hard disk. 

SafetyNei look about 10 min- 
utes to restore all the hard disk 
files, with all subdirectories in- 
tact. when tested on a lO-mcga- 
byte hard disk with 5.7 mega- 
bytes spread over more than a 
dozen subdirectories. 

SafetyNei lets you switch the 


utility on and off. which is 
something you'll want to do of- 
ten. Because deleted files con- 
tinue to occupy disk space, 
you'll have to either perform 
regular houscclcaning chores 
using SafetyNet's utility, or 
learn to turn SafetyNei off 
whenever you're positive about 
erasing a file. (If you need to re- 
cover a file after you've gone 
through SafeiyNei's double-de- 
lelc process, unerase programs 
can still bail you out.) 

The program needs room to 
work. If you're trying to delete 
files on a nearly full floppy disk, 
you're likely to hang up your 
whole system. 

Otherwise, SafetyNei works 
in an efficient and no-nonsense 
manner. Expert users who de- 
mand functional speed should 
steer clear. But if you’ll breathe 
easier knowing that no one will 
be able to erase all of your ac- 


counts receivable files while 
you’re at lunch, then SafetyNei 
is nice to have sitting in memo- 
ry. ® 


SirfetyNet 

Westlake Data Cmp. 

P.O. Box 1711 
Austin. TX 78767 
(512)474-4666 
List Price: $49.95 
Requires: I28K RAM, DOS 
2.0 or later. 

In Short: A well-designed utili- 
ty that prevents files from being 
permanently erased during any 
delete (^ration. Not copy pro- 
tected. 
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In*a*Vision 

"a marvelous little CAD system" 

T>r* 


Listen To What The Critics Are Saying About ln*a*Vision 

PC Week September 1985 

"Stands out from the crowd." "It has the makings of a wiimer." 

InfoWorld February 1986 

"In*a*Vision is very easy-to-leam and easy-to-use." 

PC Magazine March 1986 

"Fast, accurate and fun to use." "Excellent template system." 

Computer Buyers Guide March i986 

"A remarkable value." "Fast and easy to learn." 


P ower. Versatility. Ease. All 
of these add up to perform- 
ance. And performance is what 
In*a*Vision is all about. 

Power! 

"What surprised us was how 
fast In*a*Vision works." 

PC Magazine 
"Even complex command 
sequences are generated with 
lightning speed." 

"This is arguably the first piece 
of software that fully utilizes 
the jxjwer of the AT." 

Computer Buyers Guide 


PC Magazine 



Versatility! 

"In''‘a*Vision’s text provisions 
are flexible and impressive." 


This advertisement was created with 
In*a* Vision and output at 300 DPI. 






"In’'‘a*Vision is so easy to learn 
that its menu bar will tempt you 
to begin using it without even 
reading the documentation." 

"The program's use is intuitive." 

InfoWorld 

Order Now! 
1 - 800 - 272-3729 


Yes, I want to improve my CAD perfoimance 
with In*a*Vi8ion. 

Please send me copies at $495 each. 

Optional Clip Ait library 

(two diskettes) copies at $39.95 each. 

I enclose: □ Check □ Money Order 

Credit □ Visa □ MasterCard 

Q Ainer. Exp. 


Ease! 

"An hour with In*a*Vision and 
even the most devoted MAC 
fan will be a convert." 

PC Magazine i 

"The program is quickly mas- 
tered; intuitive quickness is j 

what this system is all about." 

"The program's ease-of-use and 
speedy execution allow you to 
concentrate on design..." 

Computer Buyers Guide L 

MICROGRAFX 

The Picture of Success 


Company Name 


Credit Card No. 


Exp. Date 


Send to: MICROGRAFX, Inc. 

1820 N. Greenville Ave. 
Richardson, TX 7508! 

In Texas: 214-234-1769 

Runs with or without Microsoft Windows 
on two-floppy or hard disk IBM PC or 
compatible with 320K; hard disk and 
512K recommended. 
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K I K S T LOOKS 


■ PC iiPDATK ■ pe(;(;y gavan and DAVID c;ray 


Ashton-Tate dropped copy protection from all its U.S. products. 
To discourage piracy, the nonprotected products will have custom 
sign-on screens requiring users to enter their name and company 
name at installation. The upgrade from dBASE III Plus is $45 from 
Ashton-Tate. with sliding scales for quantity upgrades or upgrades 
from dBASE III. The company also initiated a series of programs to 
bolster support and service, including a $4,000 Corporate Support 
Program, two plans for software maintenance, and four options for 
noncorporate support. 

* * « * * 

Lotus Development Corp. also dropped copy protection, but on a 
far more restricted scale. Corporate users of 1-2-3 who have a Lo- 
tus-approved antipiracy program and who upgrade 100 or more 
cc^ies of 1-2-3 simultaneously will get an unprotection disk. 
Companies that previously upgraded 100 or more copies will also 
receive the disk. A similar plan will be in effect with the next up- 
grade of Symphony. Who's out of luck? Single users and companies 
that upgrade fewer than 100 copies at a time, even if the total ex- 
ceeds 100. They'll still have to cope with copy protection or use 



PfOg ram ^ year ago Today 

Microsott ^fd • 

MultiMaio 

WordStar 

WordPerfect 

R base Senes 5000 

dBASE III Plus • 

Loluss 1-2-3 • •_ 

SuperCalc 

SideKick 

PrpKey 

AutoCAD •_ 

Flight Simulator # ^ 


• Yes No 



UNLOCKING SOFTWARE: The trend fm-ard removing copy protection has acceler- 
ated in the last year. Curiously. AutoCAD is the only significant product to add copy 
protection. Sidekick is the only one of the sample group that sells a copy-protected ver- 
sion aialrmerprice. Lotus has unlocked only for \‘olume buyers . 


third-party copy-protection strippers, such as Transec’s Unlock. 

Lotus also announced a series of support and training programs, 
called the Multi-Value Plan, and said it will offer unprotected ver- 
sions of 1-2-3 to government agencies, such as the Department of 
Defense, which won't buy protected software. 

***** 

Javelin Software Corp. removed copy protection from its Javelin 
business analysis and reporting software, effective with its first 
shipments of Javelin, Release 1 . 1 . The program will flash custom 
sign-on screens to discourage software piracy. Added features of 
Release 1 . 1 include increased data-sharing capabilities, optional in- 
stallation on networks, and 1 6 times the applications capacity of Re- 
lease 1 .0. Registered Jovc/in. Release 1 .0, users can upgrade to Re- 
lease 1.1 for $20. 

***** 


Peachtree Software bundled eight accounting software packages 
into one product , called The Complete Business Accounting System . 
Previously, the eight programs each cost $595; the bundled package 
retails for $ 1 99. Annual tax-code revision upgrades also cost $ 1 99. 
The new ensemble drops the 90-day support plan in favor of a pay- 
as-you-go plan in which support costs $ 1 per minute. 

***** 

Leading Edge Hardware Products has added several features to its 
Model D personal computer, renaming it the Model D Enhanced. 
The $ 1 .495 PC-compatible now comes standard with 5 1 2K bytes of 
RAM. an internal modem, and a software package with woid pro- 
cessing, a spreadsheet, and a spelling checker, plus dual 360K flop- 
pies and a monochrome monitor with Hercules emulation. 
***** 

The Software Link has dropped copy protection from its MultiLink 
Advanced, Version 4.0. 'Hie new version increases the maximum 
number of users supported by one IBM AT or compatible from 9 to 
17. allows MultiLink A</va/icc</ bulletin boards to run at 2,400 bits 
per second, and offers file-locking and color/graphics support. Up- 
grades are free to users who purchased Version 3 .03 30 days prior to 
the Version 4.0 release and $100 for others. 

***** 

PopDrop, Version 2.0, from InfoStructures has a command exten- 
sion to remove memory-resident programs with a batch file and a 
view command to display the space occupied by each layer of pro- 
grams in memory. Upgrades of the $ 19.95 program cost $6.95, plus 
$3 shipping and handling. 

***** 

Monitors featuring Zenith’s flat-tension mask technology, which 
markedly reduces glare, won't be available until well into 1987. Ze- 
nith announced the technology earlier this year and showed proto- 
types of the flat-screened monitors, including one version with a 
touch-sensitive screen, at the SigGraph convention in Dallas in Au- 
gust. But significant quantities won’t be available until the second 
or third quarter of 1987, Zenith officials said. Later, the technology 
may find its way into TV sets as well. 

***** 

In brief: Toshiba America will bundle Borland International soft- 
ware with its portables. The $4,499 T3100 will come with SideKick 
($84.95 retail) and 5«/?er/fev ($69.95); the TllOO Plus, which sells 
for $2,399 with 640K bytes of RAM and $1 ,999 with 256K, will 
now include 5/<feAr/cil:...Personics Corp. is offering owners of 
Turner Hall Publishing's Note-It a trade-in deal on t^ program. 
Copies of SmartNotes, the $79.95 screen-annotation program from 
Personics, will be swapped for a copy of Note-lt and $39.95 . ..Sm- 
perCalc users who purchase Computer Associates' maintenance 
plan will receive a free upgrade to SuperCaied. The plan provides 
technical support, free upgrades, and emergency telephone support. 
Prices start at $150 a year... Brown Bag Software is shipping Ver- 
sion 2.0 of the $69.95 Homebase. Upgrades are $34.95.. .Micro 
Data Base Systems will IntToduce KnowledgeMan/2, Version 2.01 , 
by offering an optional bonus of $325 worth of free software — K- 
Mouse, K-Paint, and K-Graph — to buyers. The price remains at 
$695. with upgrade costs yet to be determined... Two additional 
font types have been added to Enertronics* EnerGraphics^ Version 
2.0, and will be shipped to all registered users at no cost... Version 
3.0 of The Spreadsheet Auditor from Consumers Software has 
several new features, including interactive error checking, en- 
hanced sideways printing, and no copy protection. Upgrades are 
free to users who purchased Version 2.0 between April 1 and Au- 
gust I and $30 for other registered users . . . Broderbond Software up- 
graded Bank Street Writer to Bank Street Writer Plus. Enhance- 
ments include a spelling corrector, an on-line thesaurus, hard-disk 
compatibility, and pull-down menus. Upgrades cost $30. M 
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Surprise,™ Maynard’s new high-speed board increases 
your IBM PC’s* speed up to 2V2 times, and 

doesn’t take up an expansion slot! . ^ 


“\ just calculated my Lotus spreadsheet In a 
fraction of the time it used to take! Maynard's new 
Surprise is fast!” 


"Maynard's Surprise jumps the PC's speed to 2.6 
on the Norton SI scalel That's over Z'A times its 
normal speed!" 


Maynard Hcu A 
Little Surprise 



“I installed Maynard's Surprise even though I 
didn't have any expansion slots left! I 
surprised! Now my PC's faster than ever!” 


’CM PC tm XT n radonnrks of Intemaiional Business MecNnea, Compaq is 

-jfjiion.NCneairademarkol 

R Model 4 are sbghily higher. 



suggested 
retail price 


• increases PC speed up to 2'/z 
times! 

• doesn’t use an expansion slot! 

• installs in seconds! 

• works with the IBM PC and XT, 
Compaq, and NCR Model 4*! 

• surprisingly low cost! 



Available at the finest computer stores. 
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^ Maynard Electronics 

Shaping tomorrow’s technology. 

460 E. Semoran Blvd., Casselberry, FL 32707 305/331 -6402 


Tallgrass wants 
toputabug 
in your system. 



Introducing Grasshopper! East, 


20 or 40 Megaby te. Tape 

backup comes in a lot of packages 
nowadays, with a lot of promises. But 
to give you up to 40 Megabytes of con- 
venient backup at an affordable price, 
many manufacturers have had to com- 
promise, Those compromises create 
the kind of bugs you can't afford. 

The Grasshopper is the bug you 
need. It is not a compromise. It is 
simply superior technology. That 
supenonty gives you up to 40 Mega- 
byte capacity with more capability, 
mote absolute dependability than you 
will find elsewhere in the under SIOOO 
price range. Or any price range. 

Automatic, it's not just the 
machine that's dependable. You can 
depend on people usmg it, too. The 
Grasshopper is alone m offering com- 
pletely automatic, internal backup. 



Every few minutes, at the 
times the operator is away 
from the keyboard. Thllgtass 
BackTrack® software will 
check your disk for changed 
files and automatically insert the 
changes on your backup tape. 

That's just one of a half- 
dozen convenient, menu-driven 
backup options, but it's one 
that no competitor can offer. 

Intcrmil. it all comes in a 
very convenient package. The Grass- 
hopper fits in a half-height floppy bay, 
and uses a data cartridge that fits 
comfortably in your shirt piocket. 

Whether you need 20 or 40 
Megabyte capacity, you get it with 
zero footpnnt. You can specify either controller for both disk and tape plugs 
cajDacity Grasshoppiet with a com- into a single slot, 
panion hard disk, and the TMgrass The entire Grasshopper family is 




available in compact external pack- 
ages as weD. And every system is cov- 
ered by a one-year limited wananty. 


Fast. The Grasshopper flies 
through backup functions with a 750 
Kb/s data transfer rate. 50% faster 
than other budget alternatives. 

Both the new 40 Megabyte stor- 
age system and the onginal 20 Mega- 
byte Grasshopper offer logic circuitry 


and software unique to ’Mgtass. 

So both also permit selecuve 
record updates on the backup tape, 
reducing time requirements to an 
absolute minimum. We even provide 
XTREE directory and file manage- 
ment software for both disk and tape, 
to help organize and find your data. 

Totally reliable. Thpe error 
detection’and correction ate unparal- 
leled. In fact the probability of error 
is so small as to be statistically insig- 
nificant. Our unique Data Recon- 
struction Code™ means you know 
your backup will be there to back you 
up. Every bit of it. 

Only Tallgtass can put this tape 
backup reliability into your PC Because 
Thllgtass incorporates a dedicated tape 
controller that maximizes the capa- 
bilities of the tape storage medium. 


Others treat tape like a floppy disk. 
That shortcut is just too dangerous. 

TallgriLss. There are a good 
many capiabilines m the Grasshopper 
that no competitor can offer. 

That's because Tallgtass Technol- 
ogies developed OlC-100, the tape 
backup technology which has become 
an mdustry standard. And then kept 
right on expanding the lead. 

The first time you call on tape 
backup you'll know how important 
absolute dependability is. We |ust want 
you to know how affordable the Grass- 
hopper has made it. Call (800) 228-DlSK 
for complete information, and the name 
of the Thllgrass dealer neatest you. 

TALLGRASS 
TECHNOLOGIES 

UKK) W . 82nd Street 
Overland Park. KS 6621 -4 



m* 


I 
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HOT PROSPKC T 


Portable Solutions' $1,695 
BP45 + , a 60’megab\te 
external tape-backup 
system, is designed 
for portahility. 


Tape Backup: Irwin, 
Portable Solutions Offer 
40- to 60-Megabyte Options 

Two companies offer lape- 
backup solutions in the 40- to 
60-megabyle range for custom- 
ers with special needs. 

For users with little desk 
space to spare, Irwin Magne- 
tics is shipping its 400 Series 
Backup external tape system. 
Measuring 2 inches wide by 7 
inches deep, the small-footprint 
series consists of the 10-mega- 
byte $799 Model 410 and 20- 
megabyte $950 Model 420 for 
PC and XT compatibles and the 
20-megabyte $950 Model 425 
and 40-megabyte $1 ,095 Model 


Autodesk Sells Low-Cost 
Drawing Program; Files 
Compatible with AutoCAD 

Autodesk, producer of Auto- 
CAD, has announced a low- 
cost, low-end drawing package 
whose vector-based files are up- 
wardly compatible with the 
computer-aided design pack- 
age. AutoSkeich, at $79.95, of- 
fers full drawing and editing 
features (up to 256 layers), plus 
a user interface that includes 
pull-down menus and dialog 
boxes. 

AutoSkeich supports IBM’s 
CGA (in monochrome) and 
EGA standards, as well as the 
Hercules Monochrome Display 
Adapter. Output devices in- 
clude any Hewlett-Packard or 
Houston Instrument compatible 
plotter, as well as some dot ma- 
trix printers. 

List Price: AuloSkelch, $79.95. 
Requires: 384K RAM. compatible 
graphics card and monitor, mouse. 
Autodesk Inc.. 2320 Marinship 
Way, Sausalito. CA 94965; (415) 
332-2344. 
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Seattle Computer 
Ships Seattle-DOS 3. 1; 
Identical to MS-DOS 3. 1 

In one of the more offbeat recent 
product announcements. Seat- 
tle Computer announced the 
availability of its version of 
DOS 3.1, Seattle-DOS 3.1. Se- 
attle-DOS 3. 1 is identical to its 
Microsoft counterpart in all but 
a few respects: the BIOS, a few 


445 for AT compatibles. 

Traveling or multiple-ma- 
chine backup needs are ad- 
dressed by Portable Solutions’ 
$1,695 BP45 + . a PC/XT/ AT/ 
compatible 60-megabyte exter- 
nal system that is designed for 
easy installation and portability. 
The BP45+ offers both file-by- 
file and disk-image backup and 
restore and comes with Survival 
menu-driven backup software 
anda l-year warranty. 

List Price: Model 410, $799; 
Model 420 and Model 425. $950; 
Model 445. $1,095. Irwin 
Magnetics Inc., 231 1 Green Rd,. 
Ann Arbor. MI 48105; (313) 9%- 
3300. 
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LUI Price: BP45+. $1,695. 
Portable Solutions Inc.. 1701 
Directors Blvd. , #250, Austin, TX 
78744; (512) 448-4965. 
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Priced from $799 to $1,095, Ins'in Magnetics' 400 Series tape-backup units are small- 
footprint. 10- to40-megabyie systems for PCs. XTs. andATs. 


advanced utility programs, and 
the $35 price tag. 

The original creators of DOS 
obtained a terrific deal for their 
creation, sort of: a perpetual, 
royalty-free licence for all past 
and future versions of DOS as 
part of its original sales agree- 
ment with Microsoft. The 
catch? Seattle Computer can le- 
gally sell DOS only to purchas- 
ers of its hardware, which must 
include a CPU . Seattle Comput- 
er solves that by offering a $20 
8088 or 8086 CPU module, the 
one-time purchase of which en- 
titles customers to all future 
DOS updates. 

List Price: Seattle-DOS 3. 1 . $35; 
CPU module. $20. Seattle 
Computer. 7649 S. 180th St.. Kent. 
WA 98032; (800) 33 1 -0246; (206) 
25l-0246(in Wash.). 
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Smart Communications 
Controlier Features 
Cait Legging, Security 

Computer Accessaries' 
$499.95 Private Access is a 
smart communications manager 
that connects between PC and 
modem, controlling system ac- 
cess. logging calls, and allow- 
ing remote power-on and -off. 
Designed for any application 
where remote access to a PC or 
network is required. Private Ac- 
cess can be programmed for as 
many as 100 users, each with 


Lowest-Priced 80286-based 
Computer Ever: $995 SAM 
3001 from HiTech International 


AT-compatible computers 
just broke the $1,000 price 
barrier. HiTech Interna* 
tional has introduced the 
80286-based. $995 SAM 
3001. Featuring switchable 
6- and 8-MHz clock speeds, 
the SAM 3001 also includes 
640K bytes of on-board 


RAM, a 1.2-megabyte flop- 
py disk drive, two serial 
ports, one parallel port, and 
a CGA-compatible col- 
or/graphics adapter (but no 
monitor). Also available for 
$1,595 is an enhanced ver- 
sion that includes a 30- 
megabyte hard disk and an 
amber monitor as standard 
equipment. 

List Price: SAM 3001 , $995; 
enhanced model, $I,S95. Hi- 
Tech International. 1 180-M 
Miraloma Way, Sunnyvale. CA 
94086; (408)738-0601. 
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HiT ech InternaiionaV s 
$995 SAM SOOi is the first 
aOZaMasedATcon^xaible 
to cost less than SI ,000. 
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passwords and access levels. 
These users can call in and enter 
their user name and password, 
and Private Access can be set to 
power up the PC and call them 
back. 

Also able to log all incoming 
and outgoing calls. Private Ac- 
cess works with any Hayes- 
compatible modem and can be 
accessed through any standard 
communications software. 

List Price: Private Access. 
$499.95. Computer Accessories 
Corp.. 6610 Nancy Ridge Dr.. San 
Diego. CA 92 1 2 1 ; (6 1 9) 457-5500. 
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Two Companies Debut 386 
Software Development 
Systems: Assembler, USP 

Gold Hill Computers has in- 
troduced two bundled products 
based on Intel's 32-bit 80386 
CPU; a 386-based XT- and AT- 
compatible plug-in card for 
software designers and a LISP 
implementation that takes ad- 
vantage of the chip's advanced 
features. 

The 386 HummingBoard and 
GCLISP 386 Developer pack- 
age. at $7,000, is aimed at soft- 
ware developers who want to 
get a jump on developing ex- 
pert-system and artificial-intel- 
ligence applications to run on 
forthcoming machines. 

Running at a clock speed of 
16 MHz, the 386 Humming- 
Board contains 6 megabytes of 


RAM using 256K-bit RAM 
chips and can be expanded to up 
to 24 megabytes using 1 -mega- 
bit chips. Both configurations 
address memory via a 32-bit 
data path. The GCLISP 386 De- 
veloper can directly address up 
to 16 megabytes of RAM and 
includes a LISP compiler, an 
editor, and a tutorial. 

Also available for forward- 
thinking software developers is 
Phar Lap Software’s $495 
386/ASM package, an assem- 
bly language development sys- 
tem that is compatible with 
macro assemblers for the entire 
8086 tine of CPU chips. 

List Price: 386 HummingBoard 
and GCLISP 386 Developer. 
$7,000. Gold Hill Computers Inc., 

1 63 Harvard St. . Cambridge. M A 
02I93;(617)492-207I. 
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List Price: 386/ASM. $495. Phar 
Lap Software Inc. . 60 Aberdeen 
A ve.. Cambridge. MA 02138; 
(617)661-1510. 
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Palantir Software Writes 
Database Program to Work 
With Microsoft Windows 

Adding to the recent flood of 
products designed to work un- 
der Microsoft Windows' graph- 
ics-based operating system in- 
terface. Palantir Software has 
announced Windows Filer. 
Windows Filer lets Windows us- 



CaiComp's $6,045 104 ICT is m eight-pen D- 
size plotter that features automatic pen-capping 
and nonvolatHe setup memory. 


CalComp Umeits Fast Eight-Pea 
DSiie Plotter for CAD and 
Engineering Applications 


CalComp*s $6,945 1041GT 
eight-pen roller-bed ploner, de- 
signed for CAD and engineer- 
ing environments, accommo- 
dates A- to D-size papers film. 
Featuring a claimed plotting 
speed of 24 inches per second, 
acceleration of L2g, and reso- 
lution of 0.0005 inches, the 


104IGT uses automatic pen- 
capping techniques and nonvol- 
atile setup memory. 

List Price: $6,045. CalComp. 

2411 W. La PamaAve., Anaheim. 
CA9280I:(7I4) 82I-2I42. 
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ers create custom data-entry 
forms and reports, perform cal- 
culations. do complex sorts, 
and combine graphics with 
data. Windows Filer can also 
share data with other Windows 
applications and can perform te- 
dious. time-consuming tasks 
like sorts and indexes of large 


databases in the background un- 
der Windows. 

List Price: $145. Requires: 
Microsoft Windows. Palantir 
Software. 12777 Jones Rd.. #100. 
Houston. TX 77070; (7 1 3) 955- 
8880. 
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Okidata Expands Dot Matrix 
Printer Une to Include Mine-Pin 
and Dual Mine-Pin Models 


Okidata is shipping three addi- 
tions to its popular Microline se- 
ries of dot matrix printers. 

The Microline $499 80-col- 
umn 192 Plus and $749 132-col- 
umn 193 Pius replace Okidata's 
$699 192 and $499 193 nine-pin 
Une of printers. Both printers 
feature four {»int modes: a new 
high-speed draft, which Oki- 

Okidata't SI. 499 Microline 294 isa 
high-speed, wide-carriage dot matrix 
printer with a dual nine -pin printhead. 
Okidata claims 272 characters per sec- 
ond <4 effective throughput for this unit. 


data rates at 200 characters per 
second; a utility mode, rated at 
160 cps; an emphasized/en- 


hanced mode, rated at 80 cps; 
and a near-letter-quality mode, 
rated at 40 cps. 

Both printers also feature 
both platen-pin and single-cut- 
sheet paper feeds, front-panel 
menu-selectable IBM Graphics 
Printer and Proprinter emula- 



tion, and Okifont font-selection 
software. 

Okidata claims actual 
throughput speeds (as opposed 
to maximum printhead speeds) 
of up to 120 lines per minute at 
136 characters per line, or 272 
cps, for its $1,499 Microline 
294. Achieving this speed using 
dual nine-pin printhc^ technol- 
ogy, the 294 emulates other 
printers through plug-in person- 
ality modules; one module is in- 
cluded in the purchase price. 
List Price: Microline 192 Plus. 
$499; Microline 193 Plus. $749; 
Microline 294, $1 .499. Okidata. 
532 Fellowship Rd.. Ml. Laurel. NJ 
08054; (609) 235-2600. 

ORCLE 426 ON READER SERVICE CARO 


PC MAGAZINE ■ OCTOBER 14. 1986 
43 



ORDER 

LINE 


Save Up ^ 
To 60%'4 




AIR EXPRESS SHIPPING 

Vt! Pay tha Grating 
Wa Pay tha Air 


[IlMim 


ABSOLUTE 

Lowest Prices On MICROSOFT. 

Products 




They’re -ffpT & On Special 
With Prices To LOW To Print 
Call For Name Brand Popular Software Now on Special. 
Ask Your Sales Rep. for Current Titles 


■CKAi 


INNOVATIVE SOFTWARE 

Smart System 3.0 

^379°” 


Word Perfect Ver. 4.1 


MAPHKMMa 

Chartmaster 

Ckk M Puewtef ... 

Diagram Master . ... 

Ent^arts 

Energraphio20. . . . 

Gem Graph 

Gem Word Chart ... 

Oenerx CAD W'Dot Plot 
Harvard Presencaticn Graphics 

IfvA-Vision 

Micrcisoft Buss Mouse . 

Microsoft Chart .... 

Mcrosoft Sena! Mouse 

News Room 

PC Draw 

PC Mouse w’Dr Halo ii 
PC Mouse w Pamt Plus 

PFS Graph 

Pnrtmaster .... 

PnntShop 

Signmasier 

Turoo Graphii Toot Boi 
Windows Draw" . . 

omctms 

MateH MO-2 |Oty tOO| . 

Sony MD-2 (Oty tOO) . . 

AaOVNTIIM 

^coimig Partner flus w/lnventory SS99 

BPI-GIA/R. A^'.Payrol 27V ea. 

CYMA Call 

DAC Easy Accounong 39 

DAC Easy Payrofl 28 

m^iouse Accountant 88 

OneWntePlus 140 

One Write A'RAPJ’ayrol 1 25 

Open Systems-GlARAPPayroil 395 ea. 

Peachtree - Gl A1?. A/P. P^roll ... . 249 ea. 

Soromms-GIAPAP 288 ea 

State ot (he Art G/lAPAPPayrol .... 369 ea. 

Accnsoflfis 

Copy II Option Board S 75 

Masterpiece 84 

Masterpiece Plus 113 

Mcrosoft Mach 10 335 

Summasicetch 12x12 Tablet 335 


sntAMHnn 

Lotus 1-2-3 Ver 201 Call 

Mul^iian S108 

PFS Plan 76 

Spreadsheet AuMor 30 82 

Supercalc 4 call 

Twm 52 

VPPlarmer 48 

AATA IASI MANAMMNT 

Cfcpper S 329 

Clout2 117 

Comeistone 56 

dBase 11 Call 

dBase IH Plus Call 

dBase III lAM .Call 

Enrich 215 

Extended Repon wmer 74 

GURU 1299 

Knowtedgeman il 249 

Nutshell 20 59 

Paradox 469 

PFS File 76 

PFS Report 67 

Omckcode 138 

OuxkRepoft 138 

Reveiaion 449 

Reveldoon Bump Dtsk 249 

RBase 5000 System V 329 

Reflex 82 

ThmkTank 91 

VPhfo 48 

raOJKT MAMAMafNT 

Harvard Total Prc^ Manager S 262 

Microsoft ftqjea 219 

Super Prqjea Plus 239 

rmelne20 209 

INTMtATIVI tOTTWAM 

AD*ty S 55 

Enable I.I 319 

Frameworii ii Call 

Open Access 

Smart Software System 379 

Smart Software System Lan Pack 799 

Symphony Call 


> woto ptoctssom- 


Easy s 88 

Leadmg Edge Word Prwessor 48 

Leadmg Edge WP with Spell t Merg 72 

bghtenng 55 

Miaosoft WordJO 249 

Multknate 33 209 

Multfriate Advantage 275 

PFS Write w/Spe« 6ecker 76 

UUWMAOn 

Basic Compiler (Mcrosoftl S2I9 

C Compiler (Microsoft) 249 

CoOol Compiler (Microsoft) 386 

Fortran Compiler (MicrosoftI 195 

Latoce C Compeer 242 

Macro Asserrtier [MicrosoftI 84 

Run C Interpreter 82 

Ryan McFahan Fortran 305 

i^an McFarian Coboi 479 

Pascal Compiler (MicrosoftI 166 

Quick Basic 2 55 

Turbo Jumtx) Pack Call 

Turbo Pasc^ w/90e7 i BCD 59 

Turbo Prolog 54 

Turbo DataBase Tool Box CaH 

TIAIIMM 

Fbght SnMator 3 28 

Masteitype 23 

Mmd ProOer 26 

PC Logo 75 

Turbo Tutor II Call 

Typmg Irtsouaor 28 

Typing Tutor III 28 

Momy ■Aiumilirr 

DoBars & Sense w/Forcast S 94 

Home Accountant Plus 76 

Tobus Managmg Your Money Call 

COMMMKATKMIS 

CompuServe Starter Kr Best Price 

Crosstalk XVI S 92 

Microsoft Access 139 

PFS Access 76 

Remote 92 

Smartcom II 83 


Ready 

Samna Word III 

Samna Word Pius 

Smart Spell Checker , . 

VolkswinerJ 

VoBtswnter Scientific . 

Webster new World Writer 
Webster Spel Checker ... 

Webster Thesaurus .... 

Word Perfea library 

Word Perfect (Ver 4|| . . 

Wordstar WiTutor 3 31 . . 

Wordstar Pro Pack 331 

Wordstar 2000 20 

Wordstar 2000 Plus 20 

Word Wizard 

ununis 

IDIR S 46 

Carousel 26 

Copy II PC 19 

Copywrite 39 

Deskew 54 

Disk Opormzer 26 

Double DOS 26 

DR DOS 27 

Fastback 86 

Homebase 20 CafI 

GemCoBecbon 109 

Gem Desktop 27 

Keyworks 49 

MKfosoft Windcws 55 

Norton Commander 36 

Norton Uukoes 3 I 48 

PC Tools 19 

Printworks 35 

Prokey 40 69 

CirMciCk 30 

SMtekickiSuperkey Sinfle 65 

Sidekck (li^omndl 47 

Sideways3 1 34 

Superkey 38 

Traveling Sidekick 37 

Turbo EcMor Tool Box 38 

Unlock ^ Bore 37 

XTree 26 






Segate 20 MG wWD Controller . S9S 


Canon PC-20 
Canon PC-25 
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•M* Chart* VISA mnd M if rwt 'Prices & Availatxltty Subject to Change 
•You Pay the Ground ~ We Pay the Air Without Notice 

•Ground Shipping & Handling S6.00 •Due to Copyright Laws No Returns 

•Free Ar applies ONLY to orders up to 10 lbs. on Software Purchases 
•Personal and Company Checks Will Delay •Add 3% for C.O.D. Orders 
Shipping 2 Weeks We Do Not Guarantee Machine Capatibility 


Mailing Addretsi 2222 East Indian School Road 
Phoenix. AZ 85016 

' Order Line Hours Mor>-Fn 8 30-S 30 
Saturday 900- >O0 

• Alaska Orders CaH (602} 468- 1 73 1 

• Order Processing (602| 224-9345 
I000am-300pm Monday-Friday 


pffiNmis 

Brother Printers 

Canon Laser Printer 

Citizen Printers 

MSP-IO 

MSP-15 

MSP-20 

MSP-25 

Diablo D-25 

635 


Epson Printers 

. . Call I 

Fujrtsu 

Call 

Juki 6100 .... 

349 

Juki 6300 

... 669 

NEC 

3510.3550.3515.3530 

... 729 

8810.8830.08850 

. . . 1039 

P-5 

... 959 

P-6 

... 429 

P.7 

... 609 

Panasonic 

1080 

... 199 

1091 

. 239 

(092 

... 309 

1592 

... 425 

KXP3I5I 

... 399 

Star MIcronics 

. . Call 



Toshiba 

321 


341 


P3SI Parallel & Serial . . 

9*9 


ptormrs 

Epson HI-80 S 309 

DISK DRIVES 

Bernoulli Box 

lOMeg $1359 

20 Meg 1969 

20 Meg Plus 2009 


■CARDS 

AST Advantage $ 329 

AST Rampage PC 239 

AST Rampage AT 445 

AST Su Pack Plus 159 

Hercules Cokx Card 149 

Hercules Graphics Card 179 

Intel 

Above Board PC 239 

Above Board AT 329 

Above Board PVAT 369 

Maynard Hardcard 549 

Paradise 5 Pack 95 

Pvadise Modular Grapnx 239 

Plus Developmeni 

Plus Hard Card 20 Megabyte .... 669 

Quad EGA Plus 359 

Ouadram Gokl/Silver Boards Call 

Quadlmk 329 

Tecmar Graphics Master 445 

Tecmar Captain (No Memory) 109 


riRRIINALS 

Qume OVT Green 101 $ 299 

OVT Amber 101 314 

Wyse 

30 299 

50 419 

75 559 

85 439 

350 859 

Zenith Z-22 455 

2-29A 559 

2-49 Call 

HODHIS 

Anchor Automation 

Anchor Express $ 230 

Hayes 

300 135 

1200 379 

1200B 325 

24008 489 

^ometheus I200B 129 

US Robotics Password 1200 180 

US Robotics Couner 2400 379 

US Roboocs Microhnk 2400 379 


CORIPIfTRRS 


Pansonic 

Sr. Partner I US 

Exec. Partner Dual Drive . . 2129 
Toshiba 

MlOO isa9 

M 100 Plus Call 

T-3t00 Call 

wyse 

PCI 100-1 979 

PCI 100-20 1SS9 

Zenith Call 


RtOWTORS 

Amdek Monitors Call 

NEC Monitors Call 

Prmceton Graphics Monitors Call 

Zenith Momtofs Call 


COPIERS 




ZS6K Memory, One it£K. 8rM Mane Ftoppy Onw 
135 wai fVMtt Supply. Side Car. AT Stye Keyixurd. 

4 - 8 kti, Ckxk Spefd. IXrytxuri} Seiecuoirl 8 Eqmnn sioQ 


Over S200 worth of 
Paperback Software Programs 


$49 


Turbo POXT W/25AK S I Drive , 

S 

449 

Turbo PC/XT W/640K & 1 Owe ... 

S 

499 

Turbo PC/XT W/640K & 2 Drives . . 

s 

599 

Turbo PC/XT W/640K, 1 Drive & 20 MG 

s 

929 

MonGraphics Card with Software 



and Parallel Winter Port 

s 

75 

Color Card 



with Parallel Pnnter Port . . . 

s 

69 

Multifunction Card wi^ftware 

$ 

75 

/Vmber Monitor (Tn| 

$ 

95 

Amber Monitor w/Swivel frit . . 

s 

105 

Color Monitor (RGB) 

s 

289 

Sega Enhanced Graphics Card 

s 

235 

I/O Card [Senal/Parallel) 

s 

39 

liO Card (Serial/Clock Calendar 

s 

39 

5151 Clone Keyboard 

$ 

79 
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I COMMlfNIQUKS ■ KDITEI) BY BILL HOWARD 


Roses Are Red, 
Violets Are Rlue, 

I Lo¥e You More, 
Than My CPU 

Tired of overly sentimental 
greeting cards featuring furry 
animals or tanned couples with 
flawless complexions strolling 
into the sunset? Thoughtware 
Expressions lets you set your 
own hallmarks for good taste 
with a series of do-it-yourself 
greeting card programs. 


These programs include 
CardWare ($9.95). which 
makes greeting cards; Heart- 
Ware ($9.95). an “animated 
friendship greeting disk and 
love-note maker'*; and Parry- 
Ware ($14.95), which makes 
invitations and decorations. 

Thoughtware Expressions 
Inc. (2699 S. Bayshore Dr.. 
#1000A. Coconut Grove. FL 
33133; (305) 854-2318) is the 
company that came out last year 
with JingleWare, a $9.95 holi- 
day greeting card package. 




Dot matrix romanfe: Heart Ware lets you assemble your own greeting cards . 


Back to the drawing board: Microsoft 
Press's I.OSJ’page DOS Encyclopedia 
has a few' bugs to work out. 

But It Only Costs a 
Penny an Error 

How many errors can you find 
I in this excerpt from the long- 
j awaited MS-DOS Technical 
Reference Encyclopedia from 
Microsoft Press? 

For example, to sort a direc- 
tory by date, type 
A>dir I sort \ + 25 
Answer: three. The back- 
slash should be a forward slash, 
the date begins in column 24 of 
a directory li.sting. and this com- 
mand won't sort by date be- 
cause DOS doesn't display 
dales in year-month-day for- 
mal. Here's the punch line: 


Joke of the Week 

Two aging programmers, won- 
dering about the existence of 
computers in heaven, agree that 
whoeverdies first will send a re- 
port back to the other. 

True to his word, the first 
programmer to die returns sev- 
eral days later with a report: 

“F ve got good news and bad 
news. The good news is that 
there are computers in heaven 
and I've been having great fun 
writing programs." 

"So what’s the bad news?” 
asks the second (Kogrammer. 

"You start a hot new project 
Monday." 


The \ + 25 switch means 
' 'all files created or changed af- 
ter the 25 ih." 

Not quite what you'd expect 
from a bwk by the publisher of 
DOS. with a foreword by Bill 
Gates and a price tag of 
$134.95. Shortly after a PC 
Magazine writer called with 
questions about these and other 
errors. Microsoft recalled the 
1 ,053-page guide for major sur- 
gery. If you have a copy, you 
can return it for a refund or keep 
it as a collector's item. .k>: 


XTExpmlerPxks^, 
Ell/S, Ports and More 


II WDSON 


BY WINN L. ROSCH 
Less means more in multifunc- 
tion boards: the less room each 
on-board component takes, the 
more functions fit into a slot. 

Using ultracompact surface- 
mount technology and clever 
programming of an internal Z80 
microprocessor, IDEAssociates 
has maximized the potential of 
the expansion slot, packing its 
All Aboard card with a powerful 
combination: EGA adapter, 
hard disk controller, serial port, 
parallel port, and clock. 

And if that's not enough . you 
can fit up to 2 megabytes of Lo- 
tus/Intel/Microsoft expanded 


memory on an optional daught- 
ercard, making a two-board 
stack that is a full slot long and 
just under 0.8 inches wide. A 
version that drives RGB color 
and TTL monochrome displays 
is available. 

Installation consists of two 
steps: matching jumpers with 
the display mode and type of 
display (color, monochrome, or 
EGA), and choosing your op- 
tions with the setup program. 

The 9-pin monitor output and 
parallel port are mounted on the 
All Aboard retaining bracket; 
the serial port is on a separate 
bracket tethered to a cable. For 
composite output. All Aboard 
has an 8-inch wire with an RCA 
jack, which slides through a re- 


taining bracket notch. 

The hard disk controller sup- 
ports a number of readily avail- 
able and relatively inexpensive 
ST5()6-standard hard disks with 
capacities ranging from 10 to 30 
megabytes, including Seagate 
models ST2I2. ST2I3. 
ST4026. and ST4038; Tandon 
TM252. TM262. and TM502; 
and Rodime RO202E and 
RO203E. The All Aboard sup- 
ports only one disk, and you 
have to supply your own hard 
disk connecting cables. 

Overall. All Aboard may be 
the easiest and cheapest way to 
deck out a bare XT as power- 
house. It works in other IBM 
models, but its 8-bit bus short- 
changes the AT's abilities. 
And. its hefty power consump- 
tion (surface-mount technology 
by itself doesn’t cut the electri- 
cal drain) and inability to allo- 
cate its RAM between DOS and 


iH F A C T 
M F 1 L E 


All Aboard 

IDEAssociates Inc. 

35 Dunham Rd. 

Billerica, MA 01821 

(617)663-6878 

List Price: Without EGA. 

S545; with EGA, $795; daught- 
erboard with OK, $200 
Requires: IBM PC-XT or XT 
compatible. 

In Short: An easy-to-install 
multifurtction board that in- 
cludes a serial port, parallel 
port, clock, hard disk control- 
ler, monochrome/CGA/EGA 
compatibility, and 2 megabytes 
ofr^onal EMS. 
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EMS memory militate against 
putting it into a PC. ^ 
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lor report 


•^980i3S3H0i 


'Flow 


rPEEK 

'Qracv I 


Email Bold 
SBO. Italics 

iirlSiDSia 
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Sa<ll Plain \ 

Pretopiaii 

Romans A 
Romital I 
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See What You Can Do 


Fonlxsy printed all of these. 


P resentations! New'sletlers! Flyers! 
Signs! CXerhead Foils! Imita- 
tions! Menus! Logos! An- 
nouncements! Banners! Layouts! 

Wlieii you need a g<KH.lkx)klng \ i.sual 
tiiiickly you need F'ONTXSY .superl-) 
iN'jx'faces and simple drawing in one 
easy to use packige. 

FONTfVSi' gi\es yt)u a “what-you-see-is- 
wliat-you-get" picture. ;is y< )u i\^x* and draw 
on the graphics screen t)fyt)ur IMM PC. You 
can cre-ate a page at a time, see a mini pic 
(lire of that page, prim it. and s;ive it on di.sk. 
Page size is limited only by memorv'. not by 
screen size. 


Features 

Pn)ponional .sixtce. justib-. kern, I'Xjld 
face, rearrange, magnify, black while rever 
.s;il. rotate, mirror Image, !ine.s. rectangles, 
ovals, draw. Till in. undo (and un undo), on 
line help. 200 page lxK)k. and easy control 
from keyboard or mouse, (h)rporate 
licen.ses available. 

Fonts, fonts, and more fonts! We liave 
over 275 upefaces in our growing librarv’, 
and will be happy to .send you free prim 
samples on recjiiesi. 

vxlien \x)u cIcmI direcily with the manufac 
turer (that’s us), you pay nxk bottom dis 
tribuior prices. If you order FONTAS^'’ now. 
we will give you 2K fonts (a $50 value) at no 
e.xira charge. With so many features at such a 
low price. Ft^VrAS^’ Ix’longs in your soft 
ware librarv' even if you alrtttcfy have a 
■■font" program. 


Includes 28 Fonts 
and FREE Clip Art 


Money-Back 

Guarantee 

1'oma.sy is not copy protected and has a 
30 day money back guarantee. So. take 
advantage of our breakthrough price and 
oaler now TOU. FREE; 
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1-800-824-7888, operator 577 (orders only) 

E-ur fiinher information and siinie clay shipjiing.call: (818 )-6S 1 1 

PRO^^® 


■*2 18 Ik'llairc .\ve-. B<»x 5(»() 

No. Holhv\<M>d. (A 0K>03-ri5(><) 


FONTASY S69.95 

Tax 

Shipping 

Total 


Company 

IVIcphonc _ 


City. State. /IP - 
N isa MC 

(iomputcT - 


. Hxp. Date 


I'cnm .M <..Vi.«.a.thcek.s Pintle add S 4 (K) shipping jnd handlinutr 
^ < anada. 520 (M) llv■c^^c.■a.^ 52 00 fur CO IJ , and salo lax in Calif 


With 


Equipment Needed 

IH.M K;. XT. AT. or true eompalihic (Compaq, 
etc.) with IH.M or Hcrc-ule.s graphics adapter and 
graphics monitor. 2Sf)K memory nec-ded for partial 
page's. rccornnK-ndcd for full page-s. 

Dot- matrix printer. Mouse optional. MS-IK)S 
2, (HI or abtjvr. 

FDNTAS^' supports. HIM graphics printcT. 
Proprintcf. Epson 1^. JX. IX, MX. RX. and 
Lg-1500; C. IH)h 8S1(). ISSO. 1S70. Pn)- 
writcr-Jr; H-P lAscrJei. Thinkjet; .MicroUne '>2. 
9.^; Gemini KIX. ISX; Radio SImk DMP lOS- 
•130. 2100; Toshiba iSI. 13-10-l3St; Star; and 
mast Ep.sim<ompatibk‘s. 
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Look who’s joined forces. 

Expanded memory and multifunc- 
tion features for your AT. 

Introducing Intel’s Above" Board 
PS/AT. 

Like our Above Board /AT, PS/AT 
gives you expanded memory— which 
meets the LotusVIntel/Microsoftispec, 
conventional memory-up to 640K,and 
extended memory— capable of support- 
ing protected mode operating systems. 


But unlike Above Board/AT, j , 
PS/AT gives you all that memory ’/ 
plus serial and parallel ports, . 
print buffer, and RAM disk. 

All packaged into a single slot. And 
all guaranteed to run at 8\fllz. 

PS/AT not only supplies aU the 
memory you need, it’s supported by 
some of the most popular software. 
Including 1-2-3* Symphony,” FVamework 
II 7 Supei€alc; Ready!" and Auto CAD." 










And it’s supported by somebody else, 
too. Us. With a free hotline, 5-year war- 
ranty-just what you’d expect from the 
company who cast the standard in 
expand^ memory 

And if you’re still on the fence, try 
this on for size: 

Buy an Above Board, and we’ll 
throw in a si^ial offer for a free copy of 
Microsoft* Windows. 


Fbr details call (800) 538-3373. 

So buying an Above Board PS/AT 
not only means one less board to buy 
Fbr a short time, it also means one 
less software program to buy 

Proof that it pays to consolidate. 

inl^ 


Lotus b a registered (radernaricc^LotusDevelopmem Corporation. Mcrosc^ is a registered Uademark of hficrosoft Corporation. 1-2-3 is a registered tzadeinarkc^ Lotus Deveiof»TM>nl Corporation. 
S>Tnphorty batradeiTuitrtf Lotus Developntertt Corporation. FVarneworlcnbatiackiTiaric of Ashton-'IkteSuperCakisa registered tiadetnark^Cbrnputer Associates Interriati^^ 

01 Living Videotext. Inc Auto CAD is a trademark of Autode^ IrK. Above is a trademark arxl In te) a registeied trademark of Intel Corporadoa 0 1986 Intel Corporatioa 
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Remote lets you ran almost any program, from any location, as if you were there. 


Remote is the software that turns your personal computer in- 
to a host computer. You or anyone you choose can dial it up 
from almost any terminal in almost any location, and tun most 
popular application programs such as word processing, spread- 
sheets, and data base managers. 

You'll see the program on your remote terminal screen as if 
you were seated at the host PC. 

While Remote itself becomes transparent in use, it offers 
some very tangible benefits: 

• You don't need a second PC to do the job of two. Almost any 
terminal or terminal emulator will do. The only software you 
need is the software in your host PC. 


• Each of several different users can call in from anywhere in 
the world and use the host PC and software. Remote includes a 
sophisticated electronic mail system with encrypted messages 
and individual password protection. 

• You can transfer files to and from the host computer, using 
the Crosstalk or XMODEM protocol. 

• Programmers and software vendors can use Remote to debug 
a client's software by phone, without leaving their own offices. 

Imagine the potential Remote has in extending the power of 
your own PC. Ask your dealer about it, or write for details. 


CROSSTALK and MICROSTUF are registered tradcntarks of Microstuf. tiK. 
REMOTE is a trademark of Microstuf, (tk 
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IMICROSTUF 


1000 Holcomb Woods Parkway 
Roswell, Georgia 30076 





I- I K ^ I 


O O 


j-.* * 


AutoCAD 2.5 Athk 70 Features 
And Copy Protectmn Hardware 



FACT 

FILE 


AutoCAD, Version 2.5 


II ANDSON 


Time-tracking, 
extended memory 
support, and 
Dynamic Zoom are 
among the changes. 


BY GLENN HART 


Autodesk's AutoCAD has built 
an enviable market share as the 
leading microcomputer com- 
puter-aided design program. 
Now, a major new release. Ver- 
sion 2.5, takes one step back- 
ward by adding copy protec- 
tion, but it adds over 70 new 
features as well. 

Autodesk has chosen to pro- 
tect Version 2.5 with a hard- 
ware device inserted into the 
COMl serial port (see sidebar 
‘ 'AutoCAD's New Albatross”) . 
2.5 can access LIM-type ex- 
panded memory or AT-type ex- 
tended memory for faster disk 
accesses. A new time-tracking 
system, which keeps a running 
log of the time spent working on 
an image, is useful for billing. 
Updates are being sold to regis- 
tered users for the difference be- 
tween the cost of their version 
and the $2,750 cost of 2.5. 

When you send in your regis- 
tration, Autodesk returns a lam- 
inated template for your digitiz- 
ing tablet. While not quite up to 
some third-party templates, it 
will suffice fbr most users. 

The AutoCAD interface is 
basically unchanged, with the 
traditional hierarchical on- 
screen menu system. A new 
“Pickbox” has been added to 
make selecting objects easier. 

Circles, Polygons, Donuts 

The circle system has been 
expanded to create circles tan- 
gent to two lines, circles, or 
combinations. Polygons of 3 to 
1 .024 sides can be drawn. Do- 



nuts are filled circles or donut- 
shaped. and ellipses can now be 
drawn directly. 

The Text command now in- 
cludes a useful Fit option that 
fits text between two points 
while keeping character height 
constant. More important, a 
Dtext option shows text on the 
screen as it is entered and allows 
simple editing. 

Several image-editing com- 
mands have been improved and 
some new ones added. For ex- 
ample, a marvelous Stretch 
command stretches entities by 
moving endpoints within a win- 
dow to a new location. This can 
move an existing door, for ex- 
ample, while leaving all its con- 
nections intact. 

AutoCAD no longer ties enti- 
ty color or line type to a layer 
(although you can still work that 
way if you wish). Trim and Ex- 
tend allow cutting and extend- 
ing entities in several creative 
ways. Fillet now works with cir- 
cles and arcs as well as lines. 
Offset constructs an entity par- 
allel to another entity, though it 
still can require more steps than 
in CADs that make parallel lines 
a primitive drawing entity. 

Expanded Undo Option 

Version 2.5’s undo capabili- 
ties have been greatly expand- 
ed. Undo now can backtrack 
through the entire drawing data- 
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base, reversing the action of 
your commands one at a time. 
Other useful options let you 
Mark a step or Group a se- 
quence of commands; these op- 
tions let you experiment and re- 


AuhKlcsk Inc. 

2320 Marinship Way 
Sausalito. CA 94965 
(4I5)332-2.W 
LKl Price: $2,750 
Requires: 640K RAM. AT or 
compatible with math copnK'es- 
MK and hard disk ivcommcndcd. 
In Short: This update adds 
many new features and an obtru- 
sive hardware pnnection device, 
CinCLE 423 ON READER SERVICE CARO 


turn to the original image if you 
don’t like the results. 

A nifty Dynamic Zoom fea- 
ture combines Pan and Zoom 
and lets you choose the area you 
want to examine with interac- 
tive on-screen windows. In 
some circumstances, this is fast- 
er and more convenient than 
previous methods (which are 
still available). 


(continued on next page) 


AutoCAD’s New Albatross 

The AutoCAD disks are not themselves copy protected, but the 
program looks for the presence of the hardware lock when it 
starts and throughout program operation. 

AutiHlcsk claims that the kK'k .shouldn't cause problems with 
other programs but points out that there "can be difficulties.” 
The diK.*umcntation blithely suggests moving your peripherals 
around. My standard configuration wouldn't execute at all with 
the UK’k in place, so the ItKk is clearly not iransparcnt. 

If the lock fails. Auhxlcsk w ill replace it only if the defective 
one is returned, and you'll be down while you wait. If the device 
is lost or stolen, you’ll have to pay the full $2,750 price fora re- 
placement. The company blandly suggests insuring it. 

Autodesk has grown tremendously without protecting its 
.software. While it may be concerned about networks and other 
multiple-copy situations, in my opinion, its protection scheme is 
a step backward and a significant negative for AuntCAD, Ver- 
sion 2.5. 

Thts i'/i-im h key plugs into a 
tcrmlport and shtwid ullinf 
free use of the port by other 
devic es, although it did not 
prove irunsptirent during 
testing. 


OCTOBER 14. 198 
51 







I- I K S 1 


[. (> () K S 


Translator SmootlK Upgrade 
From Tiabo Pa^l to IVtothila 


II \M)S()\ 


Logitech hopes to 
entice programmers 
with its $49 tool 
for converting 
Pascal source 
code. 

BY NEIL J. RUBENKING 

Programmers who feel cramped 
by Turbo Pascal's limits and 
aren’t swayed by its speedy 
compilation and compact code 
may be wooed away from the 
program now that Logitech's 
Turbo Pascal to Logitech Mo- 
dula-2186 Translator ensures 
that the Pascal code they have 
written won’t be lost when it’s 
converted to Modula-2. 

Borland International's Tur- 
bo Pascal currently owns the 
low end of the PC programming 
market, with more than half a 
million copies of the program in 
circulation. Logitech, a mouse 
manufacturer, hopes to de- 
throne Turbo Pascal by offering 
a powerful, low-priced tool that 
will aid Pascal programmers in 
making the transition to Logi- 
tech’s Modula-2 programming 
language. 

Logitech is banking on the 
similarity of the two languages; 
both were written by Niklaus 
Wirth. Modula resembles a re- 
fined Pascal and allows separate 
compilation of program mod- 
ules. This process lets Modula 
programmers build a library of 


common routines and link them 
easily into larger programs. 

Split-Screen Translation 

The Modula-2/86 Translator 
(written in Modula-2) is smooth 
and well documented. Transla- 
tion proceeds on a line-by-line 
basis, with Pascal and Mtxlula- 
2 source code appearing simul- 
taneously in an impressive split- 
screen display. The program 
marks such areas as sets, 
strings, and typed constants that 
require hand editing. 

Turbo Pascal users can ease 
the process by rewriting pro- 
grams before translation, elimi- 
nating potential trouble spots 
and using only the most 
straightforward string manipu- 
lation. Only fully debugged 
Turbo Pascal programs can be 
translated. 

A substantial portion of the 
manual explains what to do if 
the Modula-2/86 Translator 
flags errors or if the translated 


r- LOGITECH HONU-2/86 Fiscal to Noau a- 
UritriJtC THEN print out the tree 
repeat 

witeLn; UriteLn; 

Hritet'Hhich data set? (A, B, C, 
repeat 

repeat until keypressed: 
KeadOCU.CH); 

CN Up^aselCH); 

UNTIL ((Cfi ): 'A') AND (CH (: 'C 
IF CH 0 'Q' THEN 
BEGIN 

Nake NullTtNy.Tree); 

UriteLntCHL 
ReadJatatCH, Nji.Tree); 

Urit^; HriteLn; 
Flaj^chJata(N»_Iree); 

Uritet'liit (Return) to print 
LeveLOrder(Ns_Tree); 
da: 

until CH : 'Q'i 

END. 


program won't compile. It also 
charts the relationship between 
Turbo Pascal identifiers and 
their Modula-2 counterparts. 
Logitech provides special mod- 
ules for routines, such as file in- 
put/output, that are normally 
implemented very differently 
from their Turbo counterparts. 
Graphics routines of IBM Turbo 
Pascal are converted so smooth- 
ly that the Modula version of a 
translated "bouncing balls" 
graphics program required no 
hand editing at all. 

The Modula-2/86 Translator 
failed only once during testing. 
It consistently omitted the re- 
quired empty parentheses after 
one library procedure that caused 
a series of compiler errors. 

Logitech accurately calls its 
Modula-2/86 programs a "soft- 
ware development system." 
Besides the built-in ^vantage 
of separate compilation of mod- 
ules, it includes source-code de- 
bugging and a large-code 


2 IrmUtop, Rel. l.N, June 86 — i 
FRM Strinps 

INFORT Assifn, Insert, Delete, Fo 
FRON tcreenHanJler 
INFORT ClrEol, CIrScr, DelLine, I 
Crtinit, CrtExit, LotfOijee, NomU 
^tAttpikte. nonulAtt. holJAtt. 
MinkAtt. holdilnJerlinelltt, blink 
reverseBlinkAtt, baldUnJerlineBli 
FRONTFiIelO 

INPORT AppenJ, AssignFile, Close, 
Reset, Rewrite, Truncate, Eof; 

FRON TTextIO 

INFORT Readint, ReadCard, ReadCha 
Ibiteint, UriteCard, HriteChar, U 
Eoln, TeekEof, SeekEoIn; 
noil llltmllO 

INFOn Lie, FileType, OptionHode 
rialusFroe, ReadFroc, HriteProc, 
stdinout, input, output, eon, tm 
conStPtr, conInFtr, auxInPtr, usr 
auxOutPtr. usrOutPtr, errorPtr, I 
lOCheck, bevieeCheck, CtrlC, Inpu 


- Press Any Key to Stop/Continue • 


This split-screen display shows how the Turbo Pascal program at left is converted to 
Modula-2 source code modules, which can be compiled separately later. 


FACT 

FILE 


Turbo Pascal to Logitech 
Modukh2/86 Translator 
Logitech Inc. 

805 Veterans Blvd. 

Redwood City, CA 94063 
(415)365-9852 
List Price: S49 
Rcqiiircs:256KRAM, 
Logitech Moduia-2/86 Base 
Language System ($89). Turbo 
Pascal. DOS 2.0or later. 

In Short: A (xactical and useful 
way to convert Pascal source 
code to Modula-2, though 
subject to ceitain swed 
limitations. 
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(greater than 64K bytes) pro- 
gram model. These features are 
not available from Borland 
(though third-party vendors 
pHtivide some of them). 

Not for Hobbyists 

Programmers who have nev- 
er used a full-scale development 
system like this may find it cum- 
bersome. Indeed, the success of 
Turbo Pascal is based in no 
small part on speed and modest 
code size. The Turbo edi- 
tor/compiler takes 38K bytes on 
disk — with all the trimmings 
(8087 support. Binary Coded 
Decimal math, and graphics), it 
still leaves about half a floppy 
disk free for user programs. Lo- 
gitech’s ModuIa-2/86 with all of 
its trimmings fills half of a 10- 
megabyte hard disk. 

Weekend programmers are 
unlikely to have the resources to 
use M<^ula-2, but the Modula- 
2/86 Translator lets the serious 
programmer move to Modula-2 
without sacrificing any work 
done in T urbo Pascal . CS 


AutoCAD 2.5 

(continued from preceding page) 

Is It Really Faster? 

Benchmark-testing CAD 
programs is a complex task, but 
1 couldn’t resist t^ing a quick 
look at Autodesk’s speed 
claims. What I found was a bit 
surprising. 


Our first trial loaded the 
drawing editor, drew a complex 
schematic full of very small 
text, and redrew the same im- 
age. AutoCAD, Version 2.18, 
took 50 seconds, while 2.S 
needed I minute and 38 sec- 
onds. This was caused by differ- 
ent management of very small 
text. I then tried zooming to a 


small comer. The old version 
took 24 seconds for the initial 
zoom, while 2.5 did it in only 2 
seconds. 

On several gra;rfiics-only im- 
ages, 2.5 was consistently 7 to 
15 percent slower than 2.18 in 
drawing the initial image, ow- 
ing to the oveibead of creating 
the 32K- by 32K-byte virtual 


screen, which makes any subse- 
quent zooming and panning you 
may want to do much faster with 
2.5. 

Overall . Version 2.5 is a sig- 
nificant advance over earlier re- 
leases. Putting aside the annoy- 
ing copy-protection device, the 
new features justify the cost of 
upgrade. OQ 
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THE ftfcjir PRiam 


“RUNS ALL MAJOR SOFTWARE WRIHEN FOR IBM" 


• FCC APPROVED 

• 604K MOTHERBOARD (includes 128 K) 

• 1 360K FLOPPY DRIVE 

• 135 mn POWER SUPPLY 


• S EXPANSION SLOTS 

• 5150 STYLE KEYBOARD 

• ILLUSTRATED OPERATIONS MANUAL 

• 1 YEAR LIMITED WARRANTY 


,*. » » » r 1 

' V' ' 'rV. 


Call (or a custom conllguration. we customize to your specification. For 
maximum efficiency, add a hard drive and DYNAMIC ENHANCEMENT 
PRODUCTS' Complete System > S749 - Call lor details. 




1 CDiHPAQ 

286 

•DESKPR02$6K. 1.2MEG. 

20 MEG HARO DRIVE 

$3495 

• PORTAILE H 

20 MEG HARO DRIVE 

$3191 

PORTABLE 

• 256K aeOK DRIVE 

10 MEG HARO DRIVE 

$2095 

• 256K 360K DRIVE 

20 MEG HARO DRIVE 

$3139 

DESKPRO 

• 640K 360K DRIVE 

20 MEG HARO DRIVE . . 

$2295 

• 640K. 360K DRIVE. 20 MEG 

HARO DRIVE. 10 MEG TAPE 

1 All mooeis ■Yiiiabic, CALL 

$2695 


IBM 


IBM PC AT 
INHANaO 

• 512K RAM 

• 1.2 meg FLOPPY 
DRIVE 

|$279S 






ir\- 


CALL row L*TS$T PfttCE ON VOU«l CUSTOM CONXlOUXATlOH 


AW&T 


•256K 

• 360K floppy 

• Monochrome 
monitor 

$1777 


20 MEG $2295 

30 MEG $2395 

40 MEG $2495 


Hard Disks 

r 20 Meg 30 MEG 40 Meg 

$409 $479 $695 

Fully DOS compatible. Each system comes complete with 
Ready-to-install Hard Disk, Cables. Controller, Manual, Soft- 
ware. and Mounting Hardware, 1 Year Warranty. Call for a 
quote on larger disks. Add $150 for External Case. 


Laid Drive 


• 65 msec access time 

• Shock mounted 

' Easy to Install card 


20 Meg 30 Meg 

$449 $549 


mu 


“Mike your PC/XT into in AF 

•60286-8 RUNNING AT 7.2 mHZ 

• NORTON uTiirry TEsree (660S increasei 

• 90287 SOCKET 

• 112 CARD 

• EASY INSTALLATION 
•NO SOFTWARE 

NECESSARY 


$449 


Cards 


Dynamic Plus 


XT MULTIFUNCTION CARD 


• serial • RAM DISK 
•MRALLEl •spooler 

•CLOCK 'GAME 


$129 

w/384k 

64KRAM S7 


•serial 

• parallel 

• UP TO 2 MEG RAM 


Dynamic ATMF 

IFUNCTIONCARO 

$149 


AT MULTIFUNCTION CARO 
GAME 


BLOWOUT 

SPECIALS 

64K RAM $7 

Samsung Monochrome Monitor $79 
Mitsubishi Color Monitor $279 

Floppy Drives $79 

Star Gemini 10X Printer $179 

Epson LQ 800 $599 

Epson FX 286 $579 

Priam 40 Mag (28 ms) $949 

priam 60 Meg (28 ms) $1179 


liiai i54.5707 






>9«ilmAfe>m 4 


F lh|wa^tirw9iE 


AtthieTlTtTSB 


fTMl ItM >«dCOM«L>Q ». 


COmPUWER 
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19" Viking 1 Dispiays 
Tack-Sharp B&W Images 




BY GLENN HART 
Tired eyes will brighten at the 
sight of the Viking I system 
from Moniterm. This 19-inch 
black-and-white monitor with a 
full-length adapter card that 
feeds off a mono or CGA card, 
provides 1 .280- by 960-pixcl 
resolution for crystal-clear dis- 
play suitable for CAD and desk- 
top publishing work. 

Running AutoCAD or Micro- 
soft Windows under the drivers 
provided by Moniterm. the 19- 
inch black-and-white monitor 
displays a tack-sharp image, 
and the 1 1 -inch by 14-inch ras- 
ter size is a delight to eyes sore 
from squinting at 12-inch dis- 
plays. The monitor image is 
quite readable, and it proved 
easy on my eyes even over ex- 
tended work sessions. 

Powerful Controller Chip 

Viking I's secret weapon is 
the powerful Hitachi HD63484 
Advanced CRT Controller chip. 
This incredible chip is a genera- 
tion ahead of video controllers 
like the NEC 7220s. which are 
fine devices but don't provide 
the graphics primitives and 
hardware bit blit (a display- 
memory swapping technique) 
that the Hitachi chip has. The 
HD63484 acts as a graphics co- 
processor. freeing the CPU for 
other tasks, while it rapidly 
draws screen images. 

And rapid is the right word 
for the Moniterm system. It 
writes to the screen at a blazing 
110 MHz — many times faster 
than most other video systems. 
When you consider that over 8 1 
million dots must be drawn each 
second ( 1 .280- by 960-pixel 
resolution times 66-Hz screen 
refresh), the Viking I’s strato- 
spheric speeds are a welcome 
change from high-resolution 
video systems that poke along at 
a leisurely pace. 

Viking I 's interface card 
draws its p(^wer from the moni- 


tor — an excellent idea that pre- 
vents too much power from be- 
ing drained off the PC's power 
supply. The early production 
sample 1 examined didn't want 
to run any faster than 6 MHz in a 
variable-speed AT. but Moni- 
term promises to remedy this in 
current production. 

Bigger and Better 

The Viking I is about S600 
more than Wyse's fine WY-700 
1 ,280- by SOO-pixel black-and- 
white system. The devices share 
much in common, but each has 
trade-offs besides the cost. The 
Wyse offers gray scaling that 
m^es it a bit easier to u.se with 
standard color software, but the 
resolution on the Moniterm is 
higher. The biggest difference, 
though, is the screen size. Very 
small characters and graphic el- 
ements are easier to distinguish 
on the Moniterm. and the over- 
all ease of viewing is higher. 
The Viking 1 is the same display 
sold with Sun workstations. 


Drivers for Microsoft Win- 
dows and AutoCAD are now in- 
cluded with the Viking I . while 
drivers for 1-2-3 (in both text 
and graphics modes), other 
CADs. GEM, Halo, and other 
software arc underdevelopment 
by Moniterm. Moniterm is also 
working on a driver that will al- 
low any ‘‘well-behaved" DOS 
application to use the full 
screen. 

You can also connect the 
monitor alone to a standard 
monochrome. Hercules graph- 
ics or color card (but not an 
EGA card at the moment). You 
can use your existing monitor in 
a dual-screen configuration or 
have the Moniterm monitor dis- 
play everything. 

Frame Grabers 

The Viking I uses frame- 
grabbing techniques to acquire 
and digitize the output from a 
standard PC video card. It dis- 
plays the video output from 
DOS and applications programs 


lilp FACT 
Aai F I L H 


viking I 
Moniterm Inc. 

5740 Green Circle Dr. 
Minnetonka. MN 55343 
(612)935-4151 
List Price: $2,395 
In Short: A superb high-resolu- 
tion black-and-white video sys- 
tem with a sharp 19‘inch 
monitor. 
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in the central upper portion of 
the screen, occupying about 
two-thirds of the vertical dimen- 
sion and half of the horizontal 
display space available. When 
used in this way, the display is 
acceptable but unspectacular, 
and there is no color-to-gray- 
scale conversion. 

The Viking 1 's $2,395 price 
certainly isn't cheap for a black- 
and-white video system, but it is 
so superior to smaller and slow- 
er systems for the coming gen- 
eration of graphics-intensive 
software that many critical users 
will find the extra cost well 
worthwhile. jS 



Running Microsoft Windows on the Viking I it'spossihte to step hack from the screen for perspective anti stilt see the display clear- 
ly — an impt>rtant consideration for desktop publishing. For cimparison. a standard 12-inch display sits at right. 
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The Best Features: 

been talking about their Enhanced Graphic Adapters ... but 
want talk ... you want product! STBls got it and STB is 
delivering EGAms"' ...NOW!!! 

STB^EGApu/s'” is a universal video board that operates in ISdifferenl 
tect and graphics modes, and is compatible with the IBM Enhanced 
Graphics Adapter’*. STB’s EGA also provides 256K memory 

without need for the IBM Graphics Memory Expansion Card'* ... 
saving you money! 


YOU COMPARE THE FEATURES: 


STANDARD FEATURES 

EGA PLUS ” 

IBM" 

Supports IBM PC/XT/ AT** and compatHiles 

✓ 

✓ 

Supports 640 X 350 tor IBMls Enhartced Color artd MorK>chrorT>e 

Displays and compatible monitors 

✓ 

✓ 

Supports full 16 colors in 640 x 350 on the IBM Enhanced Color 

Display " and compatibles 

✓ 

✓ 

Supports full 16 colors In 640 x 200 8r>d320 x 200torthelBM 

Color Display 

✓ 

✓ 

Parallel printer port 

✓ 


Soft scrolling, pannina and wirtdowinq 

✓ 

✓ 

Optional Ctock/Calendar 

✓ 


Supports a light pen interlace 

✓ 

✓ 

Includes PC Accelerator'' . STB!s exclusive utility program which 
provides up to 10 disk emulators, 3 print spoolers and ubiizes 
available system memory. PC/AT memory above one megabyte and 

EMS memory [Lotus ’'/Intel'' /Microsoft”! through STB'5 Memory 
Companiorv^ '• board. 

✓ 


Which board sells for 40% less than the other comparable product? 

✓ 



The Best Company 

STB . . . bom to be “Simply The Best"! STB Systems. Inc. has dedicated itself since 1981 to designing 
and manufacturing the best in expansion pr^ucts for personal computers. 

Proven by performance. STB has earned the reputation in the marketplace of consistently providing 
the most asked for features in each of its ocpansion products, at a competitive price. “Simply the Best" 
in value on the market today. 

STB carries this concept through from highly sophisticated board design ... to no-compromise 
quality control in every phase of manufacturing . . . foll<Med by full functional product testing, 
continuing through all aspects of documentation and support. 

STB leaves nothing to chance to insure that we will remain at the leading edge of the marketplace 
producing innovative products of the highest quality, staying “Simply The Best"! It's not easy, but it^ 
worth it ... to you and to us! 
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EGA n.(;5. IMemory Companion/PC trademarks of STB Systems. 
Irw. IBM, IBM PC/XT/AT” , IBM Enhanced Graphics Ada^. IBM 
Enhanced Color Display, IBM Graphics Memory Expansion Card 
registered trademarks of International Business Machines Corp PC 
Accelerator trademark of RESICORP. Lotus trademark of Lotus 
Oevelopmertt Corpi Intel trademark of Intel Corp. Microsoft 
trademark of Microsoft Corporation. 



601 N. Glenviile, Suite 125 • Richardson, Texas 75081 • (214) 234-8750 


STATE OF 


From the Leader in Quality, Performance, and Stateof the Art Computer 
System Engineering. . . 

Introducing. . . A New Profile Desktop Series of IBM Compatibles. 


The PC n Series of IBM XT compatible computers are designed to provide enhanced capacity 
and processing power to XT type computer systems. Combined with a 14 inch, 800 by 400 
line amber monochrome monitor or a 14 inch, 1280 by 800 black and white monochrome 
monitor you 've got state of the art staring straight back at you . If 4.77 MHz 8088 power isn't 
fast enough for you. . . Try the XT n Turbo with its 477 to 8 MHz 8088 or optional V20 CPU. 
The XT n Turbo gives you the strongest most powerful 8088 unit performance available from 
anyone, anywhere . . . Need some heavy duty memory, order the unit with 2 to 8 megabytes 
of expand^ memory. . . Your choice. How about hard disks. . . We've got those too. Up 
to 1 gigabyte removable or fixed memory storage with our new optical disk sub systems. 
Maybe you’re worried about networking . . . We've got a 2.5 mb/sec PC network compat- 
ible loci area networking system that starts as low as $250 per node. 


At Tech PC we're out to capture your corporate microcomputer business. No one matches 
our diverse line of high performance products, or our comprehensive system of support, 
warranty, and third party maintenance service options through Momentum Service 
Corporation. 

Call or write Tech Personal Computers for more information on our full line of Desktop, 
Portable, Multi-User Computer Systems and Computer System Accessories. 

Tech PC/XT II Turbo 


Tech PC/XT II 
$529.00 Gives Ybu:: 

30 Day Money Back Guarantee 
19 Inch Desktop Sized Sturdy Case 
4.77 MHz 8088 CPU 
8087 Math Co-Processor Socket 
640KRAM 

Floppy Disk Controller 

One, 360K Floppy Drive 

Eight 8 Bit Expansion Slots 

180 Watt DC Fan Power Supply 

AT Style Soft-Touch Hi-Tek Inboard 

One Year Warranty 

Third Party Maintenance Options 

$729.00 Gives You: 

Tech POXrn System with Monochrome 
Monitor, and Hercules Compatible 
Mono/Graphics Card. 

$1179.00 Gives You: 

Tech PC/XT II System with Monochrome 
Monitor, Hercules Compatible Mono/ 
Graphics Card, and 20 MB Hard Disk. 


$629.00 Gives You: 

30 Day Money Back Guarantee 
19 Inch Desktop Sized Sturdy Case 
4.77 to 8 MHz 8088 CPU 
8087 Math Co-Processor Socket 
640K RAM 

Floppy Disk Controller 

One, 360K Floppy Drive 

Eight 8 Bit Expansion Slots 

180 Watt DC Fan Rawer Supply 

AT Style S<rft-Touch Hi-Tek Keyboard 

One Year V^ferranty 

Third Party Maintenance Options 

$829.00 Gives You: 

Tech PC/XT II Turbo System with 
Monochrome Monitor, and Hercules 
Compatible Mono/Graphics Card. 

$1279.00 Gives You: 

Tech PC/XT II Tuibo System with Mono- 
chrome Monitor, Hercules Compatible 
Mono/Giaphks C^,and 2(MB Hard Disk. 


Complete MS-DOS, PC-DOS, Xenex Compatibility 
Runs Lotus 123, dBase ID, framework, and All Other XT Software. 

IBM. IBM XT .1* re g istered tridenurks of intenuaional Busineu Corporation. 



TECH PERSONAL COMPUTERS, INC 
1911 Betmor Lane: Anaheim, California 92803 (714) 385-1711 
Telex 272006 Answer Back - TECH FAX; 714/5368323 
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QuadEMS+ 

'The Right Wky 
lb Do Memory” 

Stewart Alsop,PC Newsletter 



Concurrent PC EXDS ' 
comes as a bonus with 

QuadEMS+. It supports 
expanded memory 
and multitasking 
so you can run 
up to four of 
your favorite 
DOS applications 
at the same time 
thout modifica- 
on. Its windowing 
ility, programmable 
ction keys, and menu- 
make 
DOS 

I easy to use. 

IBM PC H a r m a twe d trademark of internttond Busmesa Machines. 
ConcurrvntPCDOSXMisatradeniarkofDigttBlResearchlnc- 
QuadEMS-i- is a trademark of Quadnm Corp. 


Computer experts are praising QuadEMSd- as the 
smartest new memory product for the IBM Per- 
sonal Computer. With the QuadEMS+ package 
from Quadram you extend the life of your per- 
sonal computers with increased power and cap- 
ability. QuadEMS+ turns even old PCs into 

top-of-the-line performers. It’s the fest, 

• — -•■-effective way to make the 
most of the PCs 
you’ve got. 

Compatibility 

Only QuadEMS-l- delivers 
both EMS and EEMS on 
i one board. This way you’re 
'^ensured of full software com- 
patibility under each standard. QuadEMS-b 
is the risk free answer when you move up to 
expanded memory. 

tails Itself 

idEMS-l- is so smart it even installs itself, 
ere are no switches or jumpers to confuse you. 
You just plug it in, press a key, and it does the rest, 
automatically configuring itself to your system. 
QuadEMS-f makes moving up to expanded 
memory a snap. What could be easier? 


With QuadEMS-t- you can access large amounts 
of data quickly, run large programs in expanded 
memory, instandy access multiple programs, and 
eliminate idle waiting time with concurrent 
processing. QuadEMS-t- is the right way to add 
memory to your system. 

For more information on the board the computer 
experts are praising, visit your local computer 
d^er and ask about QuadEMS+. Or contact us 
at One Qiiad Way, Norcross, Georgia, 3CXD93, 
404-923-6666. 


QUADRAM 
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SQZ! Cuts Lotus 
Files Down to Size 



This is ihf mrnu that Turner Hall Publishing' s S7V.95 SQZ! Jrops on lap of your 
spreuilsheel . Vsingu \-l-'S-t\pe lommantl. \ou eon ihange any of the options. 


BY CHRISTOPHER BARR 

If you use 1-2-3 or Symphony 
and are running out of disk 
space, here’s a solution that 
costs much less than upgrading 
to a bigger hard disk drive. 
SQZ! from Turner Hall Publish- 
ing is a RAM-resident program 
that squeezes your spreadsheet 
to a fraction of its original size 
before saving it to disk . 

Turner Hall claims SQZ! 
compacts the average spread- 
sheet to 1 5 percent of its original 
size. My tests showed a sizable 
compaction but not quite 85 per- 
cent. Most files slimmed down 
by 70 to 75 percent. A normal 
worksheet that was 162.190 
bytes reduced to 45.651 
bytes — a 72 percent reduction. 
While using expanded memory. 
I created a 321.690-byte work- 
sheet and then reduced it to 
89.758 bytes, or 28 percent of 
its original size. 

Optimizing Options 

The SQZ! menu has several 
options that allow you to choose 
how you want files to be saved 
(print and graph files cannot be 
compacted): Values. Blanks. 


|JH F A C T 
m F I L E 


SQZ! 

Turner Hall Publishing 
10201 Torre Ave. 

Cupenino. CA 45014 
|40«)25.V9607 
List Price; S74,M5 
Requires: I-2-3 ot Symphony. 
DOS 2.0 or later. 

In Short: SQZ! is a R.AM-rcsi- 
dent utility that compacts 
spreadsheets to use less disk 
storage space. Crashed /-2-.t. 
Release 2. with SidcKU k in- 
stalled. Not copy protected. 
CIRCLE ft25 ON READER SERVICE CARO 


Communications, and Pass- 
word. Whereas 1-2-3 and Sym- 
phony will save both a cell for- 
mula and the resulting value. 
5^Z.' allows you to save just the 
formula with the Values option, 
thus saving additional storage 
space. J-2-3 and Symphony also 
store cells that contain blanks, 
even though blanks often do not 
need to be saved. When you use 
its Blanks option. 50Z.'does not 
store the blanks, further reduc- 
ing the worksheet’s size. With 
the Communications option . the 
file is reformatted from a binary 
to an ASCII text file, which is 
good for transmission over an 


BY VICTORIA DANOFF 

What can you buy for under S 10 
these days? Nothing much, 
that’s for sure— certainly not a 
hardcover book on The New 
York Times's best-seller list or a 
year’s subscription to PC Mag- 
azine. You can buy a bareboncs 
spelling checker, though: Pico 
Publishing’s G-5pe//. which 
sells for $9.95. 

G-Spell might have one tar- 
get market: starving writers 
with an above-average vocabu- 
lary who know how to spell 
most of the words they use and 
mainly want to be able to spot 
typos. G-SpelTs 90.000-word 
dictionary will do the spotting 
and they can do the correct- 
ing — what more can you expect 
for $9.95? 

To be fair. G-Spell isn’t real- 
ly all that bad; it even marginal- 
ly resembles Simon & Schus- 
ter’s $59.95 Webster's New 
World Spelling Checker (see 
"Banish Typos with Spelling 
Checkers,” PC Magazine. Vol- 


electronic network. The Pass- 
word option let.s you assign 
password protection to your 
spreadsheets. 

Once you load SQZ!. it re- 
mains RAM resident as you 


ume 4 Number 26). And. actu- 
ally. up until you start asking G- 
Spell to help you “correct” 
spelling errors, everything 
seems too good to be true: the 
price is great: the documenta- 
tion (two files on the master 
disk) reads well; the installation 
is easy; there are no bothersome 
menus or commands to learn; 
and — the best feature — the pro- 
gram checks for errors without 
your having to monitor it. 

The trouble starts when G- 
Spell tries to correct your errors. 
A Pico representative admitted 
that the program can help you 
with misspellings "only if one 
letter is missing”— quite a limi- 
tation. G-Spell's error-correc- 
tion “thinking” process 
seemed to take forever during 
testing, but G-Spell did offer 
germane for germain and per- 
sonnel for personel. Unfortu- 
nately. it gave up on too many 
others without even one try. 

G-Spell doesn’t offer Web- 
ster's New World's nice pre- 
view option, but you can have 


work. Although Turner Hall 
claims it’s compatible with 
many memory-resident pro- 
grams. 5^^.' crashed 1-2-3. Re- 
lease 2. repeatedly until I re- 
moved SideKick from RAM . 5b 


all the misspellings put in a sep- 
arate file. 1 like the simplicity of 
G-Spell — to call it a barebones 
spelling checker program is not 
to exaggerate — but I wish it 
used function keys instead of 
letter keys for commands. One 
nice feature is that you can add 
as many customized dictio- 
naries as you wish. 

If all you really need is a 
spelling error detector, and not a 
corrector, you can't lose with 
G-Spell. Otherwise, you’d be 
better off laying out the cash for 
a more helpful spelling checker 
program. (IS 


!'TH fact 

FILE 


G-SpeU 

Pico Publishing 

P.O. Box 3266 

Iowa City, lA 52244 

(319)354-5736 

List Price: $9.95 

Requires: DOS 2.0 or later. 

In Short: A barebones spelling 
checker that quickly detects 
spelling errors but does little 
about helping you fix them. 
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GSpeB: $9.95 
Spen^ fStecker 
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PC-Write 

Impiwes with Age 


BY J.H. SMITH 


Ignore for a minute the fact that 
it's distributed via shareware: 
foT$75, PC-Write, Version2.6, 
is one heck of a bargain. It's fast 
even on an 8088 PC; it’s easy to 
learn and use for most tasks; and 
it can do a lot. 

PC-Write has greatly im- 
proved since Version 2.55 (see 
"The Business of Words.” PC 
Magazine, Volume 5 Number 2 
for a review). Embedded "rul- 
ers’ ' no longer limit you to a sin- 
gle margin setting throughout 
your document. Also new is 
automatic reformatting, which 
works quickly. The package 
now includes 40 customizable 
help screens and lets you inter- 
actively redefine the keyboard 
to your liking. 

Simple and Fast 

Common operations are easy 
and quick. Block moves, 
copies, and deletes couldn’t be 
simpler; neither could writing to 
disk, quitting, nor changing 
files. Deleting words and trans- 
posing characters involve sin- 
gle-character commands. You 
can create footnotes, tables of 
contents, indexes, and other ad- 
vanced formatting niceties. PC- 
Write creates ASCII files that 
any program can read, unless 
you want to add font-control 
characters or any of the 128 


[jiS 


FACT 

FILE 


PC-Write, N'ersion 2.6 
QuickvoCl 

2N I'trNl Ave. North, #224 

Seattle. W'A 98109 

(2061282-0452 

List Price: DiMhbuiit'n disk. 

S!0: lull pro|!rawand dtK'umen- 

lation.$75 

Requires: 256K RAM. DOS 
2.0 or later. 

In Short: Like fine wine, this 
shareware faviiriie improves 
with age. It now includes auto- 
matic rcromiatting and more. 
Not copy protected. 
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IBM special characters. 

PC-Wrile still has a major 
limitation: it can’t edit files 
more than 60K bytes long. It's 
got no support for columns and 
tables. Some dot commands for 
advanced formatting are unin- 
tuitive and obscure. PC-Write 
seems to insist on putting a 
space at the end of every line. 
And it doesn't have a spelling 
checker (the $89 Version 2.7 
will). 

Registration Bonus 

Quick.soft will send you a 
complete PC-Write distribution 
disk with limited documenta- 
tion for $10. For $75. you gel 
the software, full documenta- 
tion. two free updates, and a 
year’s telephone support. You 
can give the distribution disk 
away to anyone. If you’re regis- 



PC- Write. Version2.6(S75t. adds embedded rulers lhai tel you set variable margin 
widths, auummiic reformatting, and l ustomizahle help screens (not shown). 


tered, you'll get $25 when they 
regi.ster, too. 

This is also the ultimate site 
license. You'll need to provide 
all your users with distribution 
disks (free if you copy them 
yourself) and manuals (with 
quantity discounts available 
from Quicksoft). You can buy 


telephone support for users who 
need it (with quantity dis- 
counts). It's cheap, and em- 
ployees can use the software at 
home. 

Unless you can't live with its 
limitations, take a $10 gamble 
on the PC-Write distribution 
disk. How can you go wrong?5^ 


Missing IM( FUs 
PortMmrt^ 


BY WINN L. ROSCH 

Not so long ago. if you hud a 
mo(|pm and a mouse and wanted 
to connect a serial printer, you 
were out of luck thanks to the 
personal computer’s inability to 
output to more than two serial 
ports. But Henson Scientific has 
solved the serial port shortage 
and along the way created what 
is probably the best way to con- 
nect a serial printer to your PC: a 
5-inch-long expansion card 
called The Missing Link. 

The Missing Link is a special 
serial printer adapter that fix>l.s 
your PC and most software into 
thinking it is an ordinary paral- 
lel printer adapter. In I>OS no- 
menclature. it functions like a 
COM port but behaves like 
LPTl. LPT2, or LPT3 ports, 
making your PC think your seri- 
al printer is an ordinary parallel 
printer. 

Unlike the IBM asynchro- 
nous adapter, the communica- 
tions parameters of The Missing 
Link are hardware- (rather than 
software-) defined. Word 


length, parity, baud rate, and 
handshaking are all set by on- 
board jumpers (DOS’s MODE 
command cannot change these 
hardware settings). You can 
even alter some pin assignments 
to match the requirements of 
various printer manufacturers. 

The Missing Link supports 
ail common printer protocols 
(XON/XOFF. ETX/ACK. and 
DTR/hardware) and handles 
them transparently within the 
confines of the expansion card. 
Neither you, your system, nor 
your software has to worry 
about any of them. 

Not an Ordinary Adapter 

The Missing Link will not 
function as an ordinary commu- 
nications adapter, though. It 
connects only to printers, not to 
modems and mice. This restric- 
tion is a result of IBM's parallel 
port design, in which parallel 
ports can communicate in only 
one direction: to the printer. The 
printer is restricted to only a 
handful of dedicated signals that 
it can send back to its host com- 


puter, for instance, ready and 
paper out. 

Again, unlike the standard 
IBM asynchronous communi- 
cations adapter. The Missing 
Link functions as a DCE (data 
communications equipment) 
rather than a DTE (data terminal 
equipment) device. What this 
means is that a serial printer 
connected to The Missing Link 
uses an easier-to-make (and. 
you hope, cheaper) straight- 
through cable rather than a 
"null modem" cable required 
by the IBM adapter. 


FACT 
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The Missing Link 
Henson Scientific Inc. 

490 West End Ave. 

New York. NY 10024 
(212)769-3322 
List Price: $189.95 
In Short: A half-length serial- 
prinier-only adapter that looks 
like a parallel adapter to your 
system and may ^st be the easi- 
est way to connect a third serial 
device to a PC. 
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MC MICIO'* 6IVIS YOU NUUIMI-MIIITY 

Managing projects has never been easier. Or faster. No matter what 
type of project you’re involved with — big construction projects or 
software design and development or a special assignment that was just 
dropped on your desk — AGS' PAC MICRO provides all the answers 
you need. It virtually assures that you’ll use all of your resources to 
best advantage to get the job done on time and within budget. 

PUN AND MANAGE ANY JOB, URGE OR SMALL 

Created for the IBM*PC (and compatibles), PAC MICRO has 
everything you need to manage any size project, including schedul- 
ing, budgeting, ""what if’ simulations, easy-to-read reports, and color 
graphics. (Optionally, use PAC MICRO with the Hewlett-Packard 
747X plotter for sharp, bold networks or gantt charts.) And PAC 
MICRO also interfaces with our mainframe project management 
systems, PAC II* AND PAC III! 

PAC MICRO improves your management capabilities significantly. 

You can schedule 3 different ways: duration, effort, or to availability 
of resources. Target start dates can be entered for each activity. You're 
able to specify the project due date, and enter up to 30 holidays or 
shutdowns. PAC MICRO lets you build new projects using project 
models. And you can export data to Lotus 1-2-3* and Wordstar! 

SURPRISINSIY EASY YO USE 

Just tell PAC MICRO what to do and in what sequence. PAC MICRO does all 
the rest. And it’s alt done in simple, uncomplicated English. The System will tell 
you where problems could occur, and also how to deal with them. PAC MICRO’S 
scheduler uses the critical path method, and allows an unlimited number of 
projects and up to 400 tasks per project. Although project management specialists 
find PAC MICRO to be an invaluable desktop aid, even those with little or no 
experience have no trouble using it. 

PAC MICRO costs $990 (the optional HP plotter module is $495). A demo disk 
is available for $100, which is applied toward purchase. And site-licenses that 
permit unlimited copying and distribution are also available. 


PROJECT 
MANAGEMENT 
JUST GOT 
A WHOLE LOT 
EASIER. 


REIY ON AGS 

R\C MICRO is brought to you by the company 
that for almost two decades has made project 
management — software systems, education, 
and consulting — its one and only business. 

If you’d like more information, or a demo 
disk, just call or send us the coupon. 


ABS 


‘INC. 


The worid^s leader 


Orgonlxcfrton 


Stof# Zip 


I have access to the following computers: 

Micro Mainframe/ Mini 

Mall to: ACS Management Systems, Inc. 

880 Fust Avenue, King of I^ussia, PA 19406 
CIRCLE 102 ON READER SERVICE CARD 


in project management systems 
880 First Avenue 
King of Prussia. PA 19406 
(215) 265-1550 
Telex: 510-6603320 


ACS Managemem Systems 
is a division cf 
ACS Computers. Inc. 


IBM ii a Rgutered trademafk d Inienubonai Business 
MKhines Ccvpontion; Hewleit-FMutfd 747x b a 
rcfbtered ndemarfc cf Hew'len-nckanl; Ldus 1-2-3 
b a regisKred trademafk cf Lotus Cotpotadon; 
Wordstar U a legisiered trademark of Micrt^^ 
IntcrrMional Corporation. 


in PMC mKRO'^ 

Enclosed is $100. 
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THEVnm^mtcessor 
Bwfgm oftheCentuy 


BY CHARLES BERMANT 

Criticisms of THE Wordproces- 
sor (end to alternate with admi- 
ration for its $29.95 cost. THE 


Wordprwessor, a quirky prod- 
uct from a company (hat spe- 
cializes in cheap software, sur- 
prised me by how much it 
actually docs. It translates files 


in and out of ASCII, underlines 
and boldfaces (not on-scrccn). 
searches, replaces, and right- 
justifies your text. 

Anyone who has ever used a 
word processor on a personal 
computer can be up and running 
in THE Wordprovessor in min- 
utes. Once you’re up. though, it 
is a little difficult to figure out 
where to go because of the pn^- 
gram’s idiosyncratic user inter- 
face. THE Wordprovessor vir- 
tually ignores (he function keys, 
using Clrl-letter-key combina- 
tions for most of its commands. 
To make learning the com- 
mands easier, Indian Ridge En- 
terprises supplies little clear 
stickers to attach to the front of 
each key. This is annoying since 
they aren’t easy to align or re- 
move. A better solution would 
be to place the unattached stick- 
ers near (he keyboard and refer 
to them until you memorize the 
commands. 

A Lot for the Money 

The unusual user interface 
notwithstanding. THE Word- 
processor works well, offering 


features that in typical entry- 
level word processors cost three 
times as much. To its credit. In- 
dian Ridge has not adapted the 
stance of some other low-end 
software publishers; the pro- 
gram costs less than lunch for 
(wo and if you don't like it. just 
reformat the disks. 


^ F A C T 
F I L E 

THE Won^trocessor 
Indian Ridge Enterprises 
508 Second St. 

Jack London Sq. 

Oakland. CA 94607 
(415)268-1631 
Ust Price: $29.95 
Requires: 128KRAM. 

In Short: This package does 
most word (xocessing functions 
without glamour but with com- 
petence. It’s not for power users 
or professional writers, but it's 
a simple, efficient, and inexpen- 
sive writing tool. 
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Itfinnifl) of docuMnt — 

P^TON ROUCI. L«.i — The five PCs in the offices of the Louisiene Departsent 
of Coeaerce have si^nif icantly chan|e4 how new husiness is brought to the 
state. 

Industries seeking to relocate find theaseives in a buger's aarket. w 
ith 56 states and countless countries rolling out the developaent carpet. 6s 
the outside world hardly knows Louisiana beyond the boundaries of New Orleans 
those charged with its proaotion decided to use high technology and last ye 
ar's Uorld's Fair to sell the region, 

It took a year to develop Louisiana Sights and Resources (LAS6R), a P 
C-centered systea that shows what the state has to offer down to the specific 
building. About 1566 people went through the paces during the Uorld's Fair. N 
Dw that the carnival is over, the state is training the LASAR boaa at industr 
iai prospects countrywide. 


.nD60''Soft Touch. noNn/ 

Specifics pertaining to aiaost 906 industrial sites is included, with 
Inforaation about buildings, parks, the city and the labor force. After a pro 
sp v^n^Ann.^^nA^^^n/vvwvvvvvvvvvvvvv Mn,nAAAA^An.nnAAAnA^nA^*vvvvvvvvw wvwvwwv 
....T....T....T....T T T T T 

PAST! COtVMNi - Press aaount to PASTS (MIR. SSHT. lim. PARA, PASS. Ml) 

ISC to cancel. 


THE Wordprocessor. part of a $29. 95 line of software from Indian Ridge Enterprises, 
makes no use the function keys. Instead, fitnetions are lied to Ctrl key commands. The 
available options appear at the bottom of the screen . 


Network Your PC For Only $79.95 


EoRyLAN gmsyou the benefits of network 
ing your PCs at a fraction of the cost — S79.95 
per computer. 

► £'asyL4A^letsyoushareexpensiveprint 
ers using standard print commands — at 
prices comparable to A-B switch boxes. 

► ^Q5yL4A^operates across a single commu 
nications line, allowing you to transfer files in 
any direction. Every PC can be both a work 
station and a server. 

>■ Network operations are user transparent 
and take place in the background. 

► Modem access with auto dial and auto . 
answer is standard. EasyLAN provides pass 
word protection, disk/directory access 
restrictions and file locking. 


“If it does all you need u'hy spend 
more! It is the ultimate example of 
practicality in a local area network. " 

— PC Magazine. 


Installation and Operation 

Thousands of EasyLAN networks have 
been installed using our Network Install Pro 
cess. EasyLAN commands such as EZDIR, 
EZeOPY, and EZTYPE are almost identical 
to DOS. 



7 brought access to a laser jet printer 
for $80 . CONOCO Oil user. 


Spedfleations 

► EasyLAN connects up to 18 PCs, XTs, ATs, 
PCjrs or compatibles using RS232 cables and 
ports. PCs can also be connected using port 
selectors, and digital PBXs. 

► PCs operate to 19,200 baud; ATs to 
56,000 baud. 

► Memory required — 20K bytes per 
attached PC. 

► It’s not copy protected. 

7 look for products that make my job 
easier and save my company money. 
EasyLAN does ftoth . " 

— Mini Micro Magazine. 


l^^nct Support 

EasyLAN users have access to our respon- 
sive, professional support sta^ and the 
24 hour on line Product Support Center. 


'The value is high, fifififi ” 

— InfoWorld Report Card 


For Ordering & Conflguration Help Call 

1800 - 835-1515 

In CA 408/738-8377 

Ask about the £‘(wyL4iV evaluation package 

VISA MasterCard COD 


Sample Prices & Order Form 


2 PC Network 

3 PC Network 
Additional PC's 
2 Port Board 
30' Cable 


$159.90 
$2:t9,95 
$79.95 ea. 
$219.95 

$49.95 Qty 

'TOTAL ORDER 


Amount 


Server Technology, Inc., 1095 E. Duane Ave. Suite 107, 
Sunnyvale. CA 94086, 

Telex 51060034H1 

In England, Ta.Hhkl Computer Ltd ()l-904'4a67 
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What if. 


f«« 


YOU COULD PRINT EVERYTHING ON 
THIS DESK FROM A BUSINESS PC? 

The world's best-selling desktop laser printer has 
sornething in store for just about everj' business that's 
ever dealt with the printed word. 

Because the Hewlett-Packard LaserJet Printer is 
the only printer of its kind specifically designed to 
work with over 300 software programs. And since it 
hooks up to almost any business PC, it's right for all 
kinds of users — not just the art department. So you 
can print everything on this desk — from simple 
memos to your life's memoirs. And get high-quality, 
professional-looking output. 

Combined with our veiv fast, very versatile 
HP Vectra PC (it's IBM PCAT compatible) and the 
software of your choice, the HP LaserJet is the cor- 
nerstone for a complete desktop publishing solution. 
One your rvhole company can easily use. 

Of course, the HP LaserJet also 
works with IBM PC's and compatibles. 

As w’ell as sofhvare like Lotus 1-2-3, 

\\i)rdStar and d:BASE II. And, for 
ari>und $3,000, it's the laser printer 
you can afford. 

Wb can't print all the reasons our 
HP LaserJet is the printer of choice. But if you stop by 
an authorized HP dealer or call us at 1 800 367-4772, 
Dept. 709J for the one nearest you, we'll show you 
why HP quality printing makes very gcxKl business 
sen.se indeed. 

(YvdvirtwspQducacanouB... 

Piww MccAo AiortfSia 7000* 1 oM I 
- - igoMO I'wiemijiii « Wwtxj* 
prrent Coro WndSKR « a 
l 98 GH 0 MFienl^dwi>da 


HEWLETT 
PACKARD 

Business Computing Systenis 

PG601PW0 


HP LaserJet 
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NETWORK 


BUY HARDWARE AND SOFTWARE AT WHOLESALE + 8%, 
AND GET 1 4-30 DAY SOFTWARE RENTALS^ . . 



Every few months, The NETWORK saves its 
members more than $24,000,000 and processes 
over 1 00.000 orders. 



CALL TOLL FREE 
1 -800-621 -S-A-V-E 

(OrMra— MwntMTsMp and Advini) 

lnllHnoiaeaM( 3 ia) 2 W )-0003 A 179 

Vowr UwnbaraMp Validation Numbar ' ^ 

You can validate your mambarahip numbar ar>d. tf you wish 



placa your hrst mortay-aavmg order over the phone by 
your VISA. MASTERCARD or AMERICAN EXPRESS 
Ow kiwwtedgaabta aalaa eonaultanta art 
on duty Mon.*frt. AM to 7K» PM. 

8aL 940 AM 10 SiW PM C8T. 


PERSONAL COMPUTER NETWORK 
320 WmI Ohio Stroot 
Chlcd^, Illinois 60610 



CaH now...Joln the PC NETWORK and atari aavins todayl 
Cuatemar Sarvlea and Order Statue (312) 290-1M7 • 
9:30 AM to 4;M PM. Mon.-Prt. C9T 


PC NETWORK • MEMBERSHIP APPLICATION 

TSSi PleaM enroe me as a member m the PC NE TWORK ' arto sertd my catatog lealurirtg 
ttwusatyH ol contpuier products, aa at jusl 8^ above DEALER WHOLESALE PRICES I wiN 
aisooenodicaiiy receive "THE PRfNTOilT’ a special up-dale on merchandiseat prices 
BELONevenihosein my whoieseie catalog and all the other esduswe money-seving 
•liable to Members 

179 


□ 


Seek: Membership 
wNh 14 Oey Wen t Ms 

One-yeer membership lor SS 
Nro- year membership lor 
$15 (SAVE $11 
Business Softwsre Reniai 
Library lor $25 add’l per 
year-with 14 day retrials 
Games Software Reoiai 
Lrbrary lor $10 add l per year 


BiH my credit card 


VISA 


Ivcompieiesatislacionisouaranieed Fhease 

Special VJ.R Mem b ereMp* 
wMh 30 Day Rentets 

One- year membersTHp lor $<5 
Two-year membership lor $25 
(SAVESSi 

BOTH Business artd Game Software 
Raniai Libraries lor $30 addl peryesr- 
wiin 30 day rentals 

’VIP members receive adverKe rtotice on 
limited ouantity mercharxIiM speciais 

Card American Eipress 


' I I 


Check or rrtoney order enclosM lor 


Address Apt No 

Teieohonei i 

Pteaee preeide the ledMetoig MormaHan to ineure cemppUblHty with your eyetom 
(eheeh ad haaaa that apply) : 

IBW-AT APPLE Me APPLE Me APPLE «• 

IBM PC MACINTOSH USA APPLE HI 

CNhsn 


Sigr 


iSignalure required to veiidaiememtiershipi 
Copyrighi « 1995 PC NETWORK INC 


Listed below are just a few of the over 30,000 products available 
at our EVERYDAY LOW PRICES! 


GAMES & EDUCATIONAL SOFTWARE 

IPleaaa add II ahlpplng and handHng lor aoeh MM ordared from below.) 

deuaa tyaMwe PC Pmn-Tum pair 
PCrytos Color Upontoth' 

I ACm Cee k Dooti 


■tuaehM Mhonaire OV Baron or Tycoon 

“ — 1“^ -y Anoort Art o( Wor a.n’ 

I LodeRumer 17 JS' 

■ahre Mro lo Rersonat Compuern 30410’ 

DavMeon Uam Aitsrer HbroAnaca' 31.S0' 

BpyiiWlnterGjmesTenvwApshai/SummerCamMn 20.00* Spsetnan Hplebyli' ^TO 

- 24.78* ►Spinnaker a , • i,"' • Zoo KmflUv Cornp 

inavWuel The metneior, frvMy 24.80* siory Machine face Mater Hey OiddM Dmoe 

> Intocom Zor* r or Wrfipj.i jo oo' Rhymes S ROePes 

*• Infocom r-pj.- .V 24 OO' ► Spinnaker C- " 

fmSrmuWor UTMT Subtopic Ha 

I 1heUmt.F<niBHoaPt2mViewio»KA 21.00* Subtogtc jW 

Ttowauilui f teiyn Mtooff Oynwnc R sader 


' Id Drawing or Me 

VMtoPon AnMl 


Mosl Amajvig mmg 


ANSA ParadOA 

► Ashion-Tate DBase fi 

► Aan-on-Tale Trami-wi 


1 BKWKiCIi (Prowcied; 
I Turoo Pascar 
I Turt« Pascal 9097 


BUSINESS SOFTWARE 

d 82.80 shipping and handHng tor each tffie ordered from belew.) 
8448.00* WeroPro WorOater 2000 
Mi c rb Pf o tMxdsiarZOOOv^ 

MtoroRIm R Base 5000 
MieroRim A Base Syttem V 
MIenwoft C Corttpde r 

3840* ►Microsoft tV.v.7 - Latest V«rs«n 30 
83.00* “ “ 


365 (W 
365 00- 

84410’ 

80.00* 


BrsMtdtreugh S 
Centrel PeM Copy HPt 
Computer Aaeoeiaioe Si«ierc*icrv 
Computer Aeeo e letse SJper Prcyact Plus 
DIgItol Rsissrth Gem Draw 
Ener tf oni c s Energrtfi/hcs 
POS fasffiaok 
Punk Software Srdtwa/s 
Harvard Harvard 7ota/ Proocf Manager 
Hoyoa SmancDmH-NewVrtOOEmuMor 
Human Edge The Managemenr Edge 
^ Ituman E d ge Thr S a>es fotje or 1' • ’ ProOe* 
Inreoom Qpnersfone 
Utotroe Votiswreeim 
LMfig Vtdeoto i t Thma Tam 
Lolua LOTUS r.^.j 


HonMram^BtMars t S 
meaS The Twm 


34.80* 

203.00* 
lOJS* 

239.98* ► M. 

»0.08* Ml 

73.00* ► Meca 'j- Money 

148.00* Hantuchot Clppor DBase W Corrystor 

l$D0* Norton Commender 

324)0* Norton Norton Umee 3 I 

248.00* Opon Oy ato m o AP INV Ql A/P Ver 3 X 
■94Kr Powar taaa Power Beat 

48.00* R oilieft ProKey Vertion 4 

24 00- aatoNNa Bofiwara WbrdPaniKf 

70J0* O ofl wa re Oraup EnabV 

120.00* Oofiwara Pub ito Wng PFS Pee. tvriw. Orwh 

974)0* O oflware Publ to filng PPS Reporf 


2MO0* 
218.00* 
33900’ 
21800* 
202 00- 
9000* 

sooo* 

004)0* 
78.00* 
180 00- 
270.00* 


HARDWARE 

(Ptaaaa add shipping and handling ehargaa found In Italica noil to prtco.) 


COMPLETE SYSTEMS 


81.770.00* 139 34) 

940K2 ploppy t Sanai « ParatotMono MorMor 
COMPAQ Herd CHkEOUe ' ' 

POrtabto f Ptottiy »?96K 
COMPAQ DeeUPro 
Herd Oak ZOMB w 359K t floppy 

► lOM PC Base ^ykhm 

Z OS DO fOC A 2SnA 

► IBM PC Pru'e.AMtinri' 


MULTIFUNCTION CARDS 

AOT SaPa*Pfamrum*ii<OK $318.00* 


. . .r.TPc* 

•M PCATAMConf^ 
BM PCATSeeeU^ 

1 2KIB floppy w'ESeX 


. flu** 

,810.00* reizo) ► ast a-.., at 

OrchM ConoiMef 
OrehM Tiny Turbo Z98 
Taemar Captem Uuiniunaien Card (VK 

t THt. -S12K Momory * BoerdwOrt 
THt -|4uni304 A tuncTione’ clone 
(if ASTa 'SrPaAPk/s ■ 
ihdudes up K> 394K of eipansion memory 


1307.00* 13003) 
1.028.00* 


1.337.00* rZ990l 


39.00- 

120.00* 
325 00- 
220.00* 
430.00* 
100.00* 
8800* 
78-00* 


nso) 

’2SCi 

a sot 

i! SC- 

fZ 50) 
<Z50) 

aso) 

12 SOI 


3 software standard 


DISK DRIVES & CONTROLLERS 

Iomega Semou* Bcu Duar MO Omwa 81.710410* r3e»4) 

► PC Network '.’MB mrerna- I Z He^N 299.00’ 'S46i 

PCiitoiwoili lOUe'Tipe'B^iA}^''''**^ 3404)0* (9481 

Seme Untf uted 01 Cemoaqa OeakPro 
PC Nalwork ZOMB Tape Backup 408.00* 11069) 

Hall HaigN mxontroiier 

► PC Network hjT r.,.,j'-o.S DO Or/ve 7900* iH>8' 

ranian i0U8 Hard Card 439M* (940) 

► THt '20MB Hard Disk Hard DiSa 738.00* it5 99r 
« 20NB T«y>r BaCAwp - Combo Kif 

► THt. 'TOMB ZOMflMfernai rZftoighf 38700* r793/ 

Auloboor Doves by Seagate .v Mprosc«nce 


PRINTERS 


8228.00* (4 98) 


340.00’ 


(794) 


438.00* (9 40) 


420.00* 


1907) 


h 84K Memory Upgrade Kits i9chct' 
a 84K pynamK Rsm Chips lEachi 
a 284X Dynamic Rsm Chles lEjchi 
k 128K AT Mother Board Chips lEaeh) 
k Intel 9097 Ci> Prmvssor 


r tOOBmuIMpr 
Hayes Smartmodem tZOO 
Promethsue Premodem 1200 
U.8. ftobotlee Coorm 2400BPS Uodem 
U.B. RoboHce ^Menoro 


2.00* 

5.80* 

99.80’ 


CMaen MSP-tONfW’ 
leOCPSBOCOLfrK *■ Trae 
CHtoen NSP-i5NeW' 

160CP&ia2COljrrK * Tree 
CNInn MSP-ZSNfW' 

20OCPS'133COUfrK * Trae 
Ottnn Premere 35 NEW' 

3SCPS Oaiay»ttealrt32CCX. PrK e Trae 
Ottan tZO-D rZ025CPS to* wTraeior 1994)0* (3K) 

Epson LX-OO 100CPS EOCOt. LO Modal 22840* 14 98) 

Epson PX-95 345.00* (745) 

► Epson PX-Z96 NEW J-vWPS 40CPS NtO 605 l»- iropf, 

► Epson LO ’.\V *.fl1 rSC 

NBC 9050 20CPS Latiar 0 

NEC 3550 3XPS Lenar OuMKyPrwmr 
NBC easossCPSPmar 
NBC An ttooer P-7 lOOrBSCPS'lSiCOL 

► OkWala ML 162 NEW 120CPS LO 

Model fnc IBM Craprscs and more 

► Ohidala ML IPZ NEW" t^PS iO 

'KS 

SlO 


1500) 

1600) 

1500) 

1250) 


AU TH) - MODEMS AHE 100*. HAYES COMPATIBLE 


► nil *1200 Com Estemel 

► lilt '2400 Com Ekiemel 

► IHf -i200ComlntemelA ' 


129.00* 

277,00* 

118.00* 


MONITORS 

Amdek Video 310A Amber m Monaoe S1X.00* 1300) 

■ • - - • (768) 


Amdok Color 722 NEW Enrtaneed 424.00* (9 16) 

Megnevok Amber IBM Type TTl Monaor 79.00* ($00) 

Maonaves 14' RGB Color Monaor 640 > 240 278.00* t500) 

JC-1401 MuHisyne RGB CokyMonaor 490.00* (10 37) 
1X-12 RGB Monaor 399.90* ^798) 


9494)0* (2060) 
$384)0* r>t58) 
188.00* 14 06) 

319.00* 16601 

425,00* f9 18) 

e Vx-PWI 2204)0* (4 75) 

t KX P1092 160CPS w^raaar 3294)0* ^fl) 
e icX Pf59Z IBOCPS IS- W/Ttoe 406410’ (6 77) 

.•^mmia new P341 210CPS/192CXX 99940* (1501) 

TosMba 35t Parser ZOiCPStJZCOL M8.00* |Z07f) 

VIDEO CAROS 

Her c utoe Color Card wPatitei Pon 3129.00* )Z50) 

Herc u toe Monoetwoma Qraphes Carda 1824)0* IZ59) 

Par a dtoe Atnoamieh EGA 33940* (250) 

Orchid Turbo 604 Card 91040* (250) 

l^iaOnm Quad EGA * 32340* (250) 

EGA Pixia w 256K ana pt-nier port 227.00’ i2S0l 
THi 'H720 Mono Graphes wparatof port 73.00* fZ50) 

'CO*. Hercules CorrvaWa' 

■■ ■■ ' ■ «,00* fZ50) 


t'r 


Prlnealon HX-tZ£ RGA or EGA Monitor 
PrttKeton MAX-12E IM.OO* 

Supports Eahar Mono or RGB Cards 
Tasan 630 Mgh Res RGB Monaor 393.00* 

Taian 840 NgAaet Res (720*400) 439.00* 

Cirtreraiy Aipdabie - Hbrts Mn Persysf BOB Card 


*PC NETWORK Members pay )ust I*, above the wholesale 

C ice. plus shlpplAe. As prices rehect a 3S cash discount 
rumurr slvpp^ SZ 50 per O'de' Intemahonsl orders caP 
■or shippvtgA handling charges Money Orders personal ar^ 
company chor.ks please enow 10 working says to Clear 
AS pr<c$ subieci 10 change 


(5 (JO) to i HI 'Color Card tOO*. IBM Compatible 

ACCESSORIES AND SUPPLIES 

to Brand Nemo DS/OO Olakeltee $7.95* ft 00. 

Guaranteed tor Lrfe' Not Genera 
to 08)00 Bulk Pack ea. .84* 

Packaged •n so witti sferves ana labeU 
Goaianieeo lor me" 

to PC Network RepMcement iJO Walt tBM PC 79.00* i270. 

Power Sitpohr-Gntes you PC tOrd or New) me same 
cacacayasanKT Gooa tor eadmiapeomtesiwanom need 

BMA PC&wa^eirXeytoSto f er n ffe toe ^ ‘*oa. fctS* |IO0. 

tor UNusOBaseMUnmate end ofhers 
Bony O&OO Oskenes ISJT ftOQ 

WP Mnier Paper Z900 Sheen 174)0* ftOOO, 


TRENT BEFORE YOU BUV-Memoers are eirgibieMievi the NETWORK SBusmess and Game Software Rental ueranes 10 evetoaie products 
ioratulli4iRe^jiariorXiV IP I days 10 soe It they moei your needs AnomeNETWORKSrenialchargesereieriessihanoihersaftware 
rtniaise*v«es-JUST30*>OFTHE MEMBER WHOLESALE PRICE Wetoeiureoveri.ooOavaiiabtoililesinlBM'Appie'MacandCP.’M. 




COMPLETE SYSTEMS 


IBM PC BASE 
SYSTEM 

IBM PC W/256K 
Floppy Drive Controller 
2 Double Sided Double 
Density Disk Drives 
Mix and Match with 
your Favorite Monitor 
and Printer! 

$1,025.00' 



IBM PC 

HARD DISK SYSTEM 

IBM PC W/256K 
Floppy Drive Controller 
1 Double Sided Double 
Density Disk Drive 
Half He^ht Hard Disk 


isSf $1,337.00* 


PORTABLE 
HARD DISK SYSTEM 

256K/1 Floppy/20MB Hard Disk 



DESKPRO SYSTEM 

2S6K CPU/1 Floppy/Hard Disk 


eamut 


$1,910.00* 


DISKETTES 

Guaranteed for Life! 
Brand Name Oiskenes 
available in boxes of 10 
or in bulk packs of 50 


64K IBM PC EXPANSION KIT 


$1,999.00' 
$1 ,807.00’ 


W/30MB 

W20MB 


S'A" DS/DD 





Set of 9 
160/200ns 

$7.75* 

LHetlirw Guarantee! 


2S6K Set of 9 
128K For the AT 


$26.10* 

35.10* 


INTEL "Math Co-Processors 
8087 5Mhz $99.50* 

8087 8Mhz 161.00* 

80287 5Mhz/8Mhz 197.00* 



LOTUS 1-2-3 


$ 280 . 00 * 

ASHTON-TATE DBASE III 

$ 365 . 00 * 

MULTIMATE WORD PERFECT 

$ 180 . 00 * 



1/2 Height 360K 
DS/DD Floppy 
Disk Drive 

$75.00* 

THE "20 + 20 
20MB Hard Disk 
20MB Tape Backup 

$735.00* 



THE"20MB 
Hard Disk Kit 

$357.00* 


’Members pay 8% above this wholesale price plus shipping. 

CALL TOLL FREE 1-800-621-S-A-V-E ^memberships^ 

In Illinois call (312) 280^)002 Validation code: A179 

Customer ServiM and Order Status (312) 260*1567 

•emh/LOTus/WviMlsii tm /wweOA 


NETWORK 


...WITH THESE 15 
UNIQUE BENEFITS 

1 COST 8% PRICING—The NETWORK purchases mil* 
lions of dollars in merchandise each month You benefit m 
receiving the lowest price available and all at just 8% above 
publishM dealer wholesale price. 

2 OUR 600 PAGE WHOLESALE CATALOG— Members re- 
ceive our 600 page wholesale catalog containmo over 30.000 
hardware and software products tor the laM PC. APPLE and over 
50 other popular computer systems. THE NETWORK'S CATA- 
LOG IS THE LARGEST SINGLE COMPILATION OF PERSONAL 
COMPUTER PRODUCTS AVAILABLE TODAY. NOW UPDATED 
QUARTERLY! 

3 IN-STOCK INSURED FAST HOME DELIVERY— The 
NETWORK maintains a giant multi-million dollar inventory 
of most popular products, allowing us lo ship many orders from 
Slock Non-stock items are typically maintained m local ware- 
houses just days away from The NETWORK and YOU We pay all 
insurance expenses on your shipment EMERGENCY OVER- 
NIGHT SERVICE IS AVAILABLE ON REQUEST. 

4 10 DAY RETURN POLICY — If you are not satisfied, for 
any reason with any hardware component purchased from 
The NETWORK within 10 days of receipt, we will refund your 
entire purchase (less shipping) with no questions asked. 

5 MEMBERSHIP SATISFACTION GUARANTEE— If for 
any reason you are not satisfied with your membership within 
30 days, we will refund your dues IN FULL 

6 EXPERIENCED CONSULTANTS— The NETWORK hires 
consultants, not order takers, to aid you in product selection 
Our consulting staff possesses in excess of 1 50 man years of per- 
sonal computer product experience We back our consultants 
with our money back guarantee: IF ANY PRODUCT RECOM- 
MENDED BY OUR CONSULTING STAFF FAILS TO PERFORM 
AS PROMISED— WE WILL TAKE IT BACK AT OUR EXPENSE 
FOR A 100% REFUND. 

7 FREE TECHNICAL SUPPORT— The NETWORK supports 
every product it sells Our qualified TECH-SUPPORT staff will 
help you assemble your system, interpret vendor documeniation 
and qel your software and hardware to work WE WILL GIVE YOU 
ALL THE HELP YOU NEED, WHEN YOU NEED IT— FREE! 

t O OPTIONAL BUSINESS RENTAL LIBRARY— All mem- 
O bers can join our BUSINESS RENTAL LIBRARY featuring 
over 1000 available titles for jusl $25 PER YEAR above Ihe base 
membership lee This entitles you to rent business software AT 
JUST 20% of the DISCOUNT PRICE FOR A 14 DAY PERIOD. It 
you decide to keep the software, the entire rental lee is de- 
ducted from the purchase price. VIP MEMBERS GET A FULL 
30 DAYS tor just $30 above Ihe V.I.P. base fee. This also in- 
cludes the game library privileges for a S5 combination 
savings. 

f Q OPTIONAL GAME SOFTWARE RENTAL LIBRARY — 
9 The Game Rental library is available lo members lor just $10 
PER YEAR and permits evaluation (or just enjoyment) ot any 
game or educational software product as above 
A /\ SPECIAL SAVINGS BULLETINS— THE PRINTOUT 
I V — Issued Quarterly at no charge to Network members only* 
The Printout contains all the New Product listings and price 
changes you need to keep your Catalog up to dale Also, we buy 
excess dealer inventories, and store bankruptcy closeouts, which 
we turn around and make available to our members at fantastic 
savings via THE PRINTOUT 

4 A DISCOUNT BOOK LIBRARY— Working with numerous 
I I publishers and distributors. The NETWORK has assembled 
a library of over 1 000 computer related books and manuals at sav- 
ings of up lo 75% from Ihe normal store price 

A O MEMBERSHIP REFERRAL BONUS— Our most valu- 
I able source of new members (S you' To date almost 40*’'o of 
our members have been referred by word of mouth from other sat- 
isfied members For those of you who refer new members. The 
NETWORK will credit a cash bonus to your account applicable to 
any future purchase 

A O CORPORATE ACCOUNT PROGRAM— Almost 50«/oOl 
I O The NETWORK'S members are corporate buyers and users 
(see opposite page left). The NETWORK can establish open 
account status and assign designated account managers to ex- 
pedite orders, and coordinate multiple location shipments 

4 A QUANTITY DISCOUNTS— For large corporations, clubs, 

I and repeal or quantity buyers The NETWORK can extend 
additional single order discounts, when available lo us from our 
manufacturers and distributors 

ONL/NE' BULLETIN BOARD— Download "Freeware" 
I 9 from the nation's largest single concentration of Public 
Domain software available! uet tied into the nation's largest tech- 
nical information network! Place orders, get tech support or con- 
tact customer service from the Network's OnLine. "not just a 
bulletin board but a complete customer information network. 






Simply put: THE''' highest quality and 
best value in computer products anywhere. 



THE commitment to otir 
customers is compatibility, 
quality, value, 
service and support 

THE backs 
every product with a 

45 DAY 
MONEY BACK 
GUARANTEE 

and a 

FULL 1 YEAR 
PARTS AND LABOR 
WARRANTY 


THE™ MODEMS 

100% Hayes compatible 

THE ’“1200 COM EXTERNAL 

This self-testing 1200 BPS modem comes 
with auto answer, auto dial, auto redial and 
a built-in speaker. R«aa pnc sisi 25- 

■^,$119.00* 



THE “MULTI 384 

This multi-function card features 
0-384K memory, a serial port for 
communication, a parallel printer port, 
a clock/calendar with battery backup, 
and a software bonus which 
includes RAMdisk and 
other utilities. Rnui $9000- 



THE “COLOR CARD 

100% compatible with the IBM'"coIorcard with 
display modes of 80x25 alphanumeric 
and 320x200 graphic. Retail Price $75 00* 

^ $ 60 . 00 * 

THE ’"576K MEMORY + 

Supports 0*576K of available memory and is 
compatible with all IBM "'PC's. Retail Price $46.25* 

$ 35 . 00 * 

THE’“PRINTERFACE 

Supports all text and graphics features 

and is fully compatible with 

third party software. Retau Price $23 13* 

$ 18 . 50 * 


THE '“1200 COM INTERNAL 

Features auto answer, dial and redial, with 
a built-in speaker. RS 232-C serial port 
and PC Talk III. nnauiMct sizars- 

'^.$109.00* 

THE ’“2400 COM EXTERNAL 

Hght times the speed of a 300 BPS unit 
makes this 2400 Baud modem truly 
affordable, and we've made it truly 
compatible. With auto answer, auto dial, 
auto redial, and a built-in speaker with 
volume control. mcc r3« 25 - 

•^$259.00* 

THE’"H720 MONO 

This monochrome graphics card with 
printer port features 100% IBM ’“and 
Hercules'" compatibility, at a fraction of 
their prices. Rnaij pace S9i 25' 




OSBORN'S 
PAPERBACK SOFTWARE 

• Paperback Vftiter 

• Paperback Speller 

• Numberworks 
Spreadsheet 
AH three for only.- 

$32.00* 

Wih the putthase ofa PC + 



THE ’“20MB HARD DISK 

Featuring a half-height IBM'" PC 
compatible internal 20MB disk drive, 
controller card, connecting cables 
and installation manual. Reuu mssts 


$357,00* 


THE ’“MULTI I/O 

Feature for feature, THE "matches 
the AST'” I/O -(-and comes up a winner, 
with serial/parallel and game ports 
standard, (a second serial port 
optional), a dock/calendar, RAMdisk 
and print spooler, rcuu fact stsoo 



THE “EGA PLUS 

With 256K standard this 100% IBM ’" EGA 
and Hercules Graphics compatible card is 
ideal for high resolution graphics display 
of Microsoft '“Windows. Lotus’" and 
/AutoCAD ’“ ReuU Price S283.75’ 


$60.00* 


SpccM 

Whotesaic 

Pries 


BUY 


$ 220 , 00 * 


'AH Bubtaci W AvafiabtUly-PrWM $ub|act lo Chang* 
TM-Haglaiafid'Daaamafka of l6MA«i Boaaarch 
KeroaafOfarculaa Haya 


Thompson, Harriman and Edwards Computer 





Thompson, Harriman and Edwards 
Computer Products Company Ltd. 


THE PC + COMPUTER 

THE PC + is compatible with all 
business, professional and personal 
software written for the IBM '“PC. It will 
also enhance your productivity with its 
ability to switch to an 8 megahertz clock 
rate, enabling you to run your software 
twice as fast as the 1BM'“PC.THE'"PC + 
also comes standard with an "AT " style 
keyboard, correcting the inefficiencies 
found by IBM '“on their regular PC 
keyboard. 256K standard (640K optional) 
on the mother board will allow you to run 
memory intensive programs such as 
Lotus 1-2-3, DBase 111 and Framework 
without adding extra memory cards. Plenty 
of power, with a 135 Watt source and 
lots of room for expansion 
with 8 card slots is also 
standard. Base unit 
includes: 256K RAM, 

Computer with 
One 360K SVa" Floppy 
Drive, Dual Turbo Clock 
Speed. 8 Expansion 
Slots, 135 V&tt Power 
Supply, "AT” Style 


THE MOST INCBEDIBLE 
LIMITED TIME OFFER IN 
COMPUTER HISTORY, FROM 
THE " and PC NETWORK... 



Keyboard, Full 
1 Year Warranty 
and 45 Day 
Money Back 
Guarantee! 

Retail Pnce $566 25* 


Spcoa] 

Umolesalc 

Price 

$444.00* 

(Monitor Not Included) 


MTHE 

prociucts 
in this 
special 
sale 


are 

offered 

thru 



1HE™PG 

256K RAM, 

IBM™PC 
compatible, 

360K 5.25 

Disk Drive, 


*» 


Tfirbo Speed, 


“AT” Style 


Keyboard 


PC Network 


*An price* in this «d arc wholesale— PC Network 
Members pay wholesale + 8% and shipping. 

CALL TOLL FREE A1N7 


(800) 621-SAVE 

In Illinois (312) 280-0002 


Special Wholesale Price 


CIRCLE 245 ON READER SERVICE CARD 


$ 444 . 00 * 


$469.00* for 640K System 


Products Company Ltd. P^a'^f inquires can the at (312) 642 9626 


319 Wzst Ontario Street. Chicago. Illinois 60610 


Copyrighted materia) 




NEW DASH FOR YOU 


Your old printer should look so good. 

Introducing the ImagEnhancer™ PC add- 
on board. It enables ordinary monochrome 
or color dot matrix printers to produce high- 
quality, plotter-like graphics. 

THE OUTPUT IS OUTSTANDING. 

The ImagEnhancer is the perfect way to 
get presentation-quality graphs, charts and 
artwork from your old dot matrix printer. 

What's more, it comes with a built-in 
512K memory. So while your printer is 
printing one job, you can use your PC for 
another. Which will improve your productivity 
tremendously. 

And of course, the ImagEnhancer works 
with the same computer products most 
everyone works with. 

IBM' PCs, XTs, ATs or 100% compatibles 
vhth graphics 
capability. 

Alps, Epson' 
or Epson- 
compatible 
monochrome or 

The ImagEnhancei PC add-on board brings COlor dot matrix 
phtter-hJce output to dot matrix printers. plllltGrS And 

Houston Instrument (DM/PL) plotter- 
compatible software, including Lotus' 1-2-3,' 
Symphony,' PFS': Graph emd Framework^ 
among others. 

AND THE PRICE IS RIGHT. 

At $595* the ImagEnhancer costs a 
fraction of what you'd pay for a new plotter. 

It's simple to install, too. And backed by a 
one-year warranty. 

'The ImagEnhancer is a product of Alps 
America, a U.S. subsidiary of Alps Electric 
Co., Ltd. of Japan, an International Fortime 
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500 company. Other Alps America products 
include a full hne of high-quality printers. 

For more information, print samples, or 
the name of the dealer/distributor nearest 
you, write to Alps America, 3553 North 
First Street, San Jose, CA 95134. Or call 
(800) 828-ALPS. In California, (800) 257-7872. 
In Canada, (800)858-2577. 

Better yet, send in this coupon along 
with your payment. And teach your old dot 
matrix some new tricks. 


Inug Enhancer u a trademark oi Alps EDectnc Co.. Ltd. Other computer or toftwaxe names are trademarks and/or tradenames of their respective manufacturers. CI966 Al[» America. 


Cc,;,. - 



R OLD DOT MATRK. 
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EVENUES Source: Future Computing 

Thts uDoge was printed with an ardiraiy cohr dot ir.atnx printer and the ImagEnhancer PC add-on board. With a monochrome printer, you get the same high reso/ution in bkeh and white 


SO ORDER TODAY. 

Name: 

Address : 

City; 

State: Zip: 

Phone: 

Send ImagEnhancer(s) at $595 each? 

*Add $10.00 shipping and handling for each. California residents add 7% sales tai 
Offer available in USA only 


Method of payment (circle one): 

Check Money Order MASTERCARD VISA 

Card number: 

Exp, date: 

Signature; 

Mail to: Alps America 
3553 North First Street 
San Jose, CA 95134 

Or call (800) 828-ALPS , . . ^ ^ , 

In California, (800) 257-7872 AMERI CA 


ALPS 


ORCLE 229 ON READER SERVICE CARD 


12 MHz SPEED . . . 

. . . plus A MEGABYTE FOR DOS! 



THEY ALL NEED NUMBER SMASHER/ECM™ 


Turn your PC or XT into the machine it shouid have 
beeni The 12 MHz Number Smasher/ECM is the fastest 
accelerator on the market It is also the most powerful, provid- 
ing a true megabyte for DOS! 

To break the 640K DOS barrier MicroWay designed a 
Memory Management Unit (MMU) that is tailored to DOS 
plus a 2000 byle resident driver- MegaDOS". MicroWay 
calls this breakthrough Extended Conventional Memory. 
When you type CH KDSK with the board installed, your sys- 
tem will report 1 ,036288 bytes total memory and 1 ,010,016 
bytes free! Any conventional DOS program can utilize a full 
megabyte for data or code without changing a byte. 

Downloading a mainframe application? ECM memory 
runs with any program that uses DOS for screen services 
including RM and MS FORTRAN and MS and LATTICE Cl 
This means you have an additional 384 K available for over- 
sized applications. Programs which write directly to the 
screen require a simple patch to adhere to the new standard. 
MicroWay has already developed patches for the Lotus, 
WORDSTAR and AUTOCAD screen drivers. Release 1 A of 
1-2-3 jumps from 535,516 to 916,444 bytes available and 
runs faster than Release 2 for most worksheets. 


Number Smasher/ECM is 100% compatible with all 
hardware and software including E MS and EGA boards. The 
compatibility is a result of control: its speed is switch, key- 
board or software selectable from 4.77 MHz to 12.0 MHz. 
Applications which have not been upgraded to ECM can still 
be run by setting DOS to 640K or 704K and using the 
memory above DOS for I/O enhancers. 

Number Smasher/ECM runs floating point bound pro- 
grams fasterthan an AT or any other 80286 based machine. 
In fact, Number Smasher's 12 MHz 8087 runs a factor of 
three faster than the stahdard 80287 on the AT, delivering up 
to 125 kflops. Software is included for RAM Disk, print 
spooler, and disk caching, which speeds up floppy and hard 
disks by a factor of 2 to 1 0! 

Number Smasher/ECM Is the most cost effective pro- 
ductivity tool you can buy. The base board which runs at 
9.54 MHz comes with 51 2K and costs only $5991 The com- 
plete system which includes a motherboard accelerator, one 
megabyte of memory and a 1 2 MHz 8087 is just $1 1 99. Call 
today to discuss your particular configuration. Remember 
"The advantage or buying from MicroWay is outstanding per- 
sonal sen/ice " (PC Magazine, 6/1 0/86 - p. 1 62) 


flicnj 

The World Leader in 8087 Support 

Vay 

P.O. Box 79, Kingston, Mass 02364 USA (61 7) 746-7341 
Tempo House, London, U K. call 01 -223-7662 


Number Smasher. ECM and MegaDOS are trademarks of MicroWay, Inc. MicroWay is a registered trademark of MicroWay, Inc. 


CIRCLE 159 ON READER SERVICE CARD 



\ 1 b W P 0 I N T S 


I FROM THE EDITOR’S SCREEN ■ BILL MACHRONE 


The STRONG GET 
STRONGER 



Prosperity in the computer industry has taken a new tack. Performance and price 
stratification are the ingredients of success. 


D iversification, It's the word on ev- 
ery computer industry CEO’s lips. 
And it's reaping surprising bene- 
fits for the savvy user. 

Industry pundits have delighted in tak- 
ing to task software and hardware manu- 
facturers alike for being one-dimensional, 
or not being able to come up with that sec- 
ond big product. It's an easy criticism — al- 
most a cheap shot. 

The litany reads like an indictment of 
the entire industry: Lotus can't come up 
with a 1-2-3 successor. IBM moves too 
slowly and fails to utilize new technology. 
The PFS: series is played out. The clone 
makers are fast-buck opportunists. We're 
at the mercy of the Japanese. Compaq is 
caught in a price/positioning squeeze and 
has nowhere to stand. And so on. 

Lotus is always first on everyone’s list 
of “yeah, but what have they done late- 
ly?” criticisms. Sure. Symphony didn't re- 
place 1-2-3, and Lotus hasn't pushed Spol- 
lighl, HAL. or 1-2-3 Report as effectively 
as it might have. But I. for one. am 
through knocking 1-2-3. Release 2. for be- 
ing a flawed successor to I A. Lotus has 
now shipped more copies of Release 2 than 
Release 1 A, and I refuse to believe that it's 
just shelfwaie. Corporate customers ev- 
erywhere are biting the bullet and recoding 
their I A models for Release 2. It's the new 
standard. Might makes right. 

Nonetheless. Lotus is keeping a weath- 
er eye on Microsoft's £■.«■?/. If you want to 
know what features Excel will have on 
your PC, look at it on a Macintosh. It's a 
winner. Excel has also clobbered Jaz: in 
that arena, but Lotus doubtless has an an- 


swer up its sleeve. Meanwhile. Lotus has 
broken meaningful new ground in its tradi- 
tional stronghold, the financial communi- 
ty. In my travels. I've seen a lot of Lotus's 
Signal stock-quote receivers sitting on PC 
ATs. Lotus is gearing up for a big entry 
into the scientific and engineering market, 
which will mesh nicely with the coming 
generation of PC-based workstations. Ex- 
cel may ace 1-2-3 on the first serve, but 
watch for Lotus's answering volley. 

PLAYED OUT When the critics say that 
the PFS: series is played out, they’re right. 
The line was phenomenally successful. It 
fit a time, a range of capabilities, and a set 
of user expeetations that don't exist any- 
more. But my hat is off to Software Pub- 
lishing Corp. for some shrewd acquisitions 
and earnest product development. 

The new low-end product, aptly named 
First Choice, is actually integrated soft- 
ware. It offers a word processor, spread- 



sheet, filer, and communications. Each 
function is menu driven, with drop-down 
menu selections, on-line help, and hand- 
some. helpful screens. At its $149 li,st 
price. First Choice is a lot of software for 
the money. 

Software Publishing’s new Harvard 
product line dovetails nicely with First 
Choice, as a high-priced line. Its new Pro- 
fessional line is in another, higher price 
tier. The Professional line is especially 
noteworthy because it includes a network- 
ing package that takes any of the Profes- 
sional series products and adapts them to 
network operation. There's even a special- 
ty line, with its own pricing and market, in 
the CiickArt series of desktop publishing 
applications. Any resemblance to General 
Motors’ product stratification strategy is 
not entirely coincidental. The opportunity 
fortrade-ups and add-ons is built in. I think 
it’s a winner. 

Tandy power What other company 
could roll out five new computers at once? 
Sure, some of them are variations on exist- 
ing machines, but they are at the same time 
indications of health and commitment. 
Tandy literally has something for every- 
one. and you ean find it in your neighbor- 
hood. Tandy has capitalized on the resis- 
tance engendered by the cookie-cutter 
compatibles built in the Far Eiast. Tandy 
chairman John Roach repeatedly calls 
them “the no-name transient clones" in 
his litany. He's implying (and saying out- 
right) that Tandy will be here next year and 
5 years from now, while the importer/dis- 
tributor may not. 


PC MAGAZINE ■ OCTOBER 14. 198 
71 



V I li W l> () I N T S 

■ FROM THE EDITOR’S SCREEN 


As persuasive as this idea is. it's even 
more significant that Tandy has pulled all 
the weird machines from its product line 
and left us with a machine for every pur- 
pose. all compatible. Tandy is making a 


strong statement at the top end with the 
3000 HD. The 3000 already offers more 
expansion slots than any other 80286- 
based machine, and the new model offers 
one of the fastest hard disks around. Its ap- 


plicability as a file server or multiuser ma- 
chine is obvious. 

At the other end, the new members of 
the 1 000 family are determinedly easy to 
use. The all-in-one 1000 EX comes with 
Personal Desk Male, a simplified version 
of the original Desk Mate program. This 
new version looks like a character-based 
version of Microsoft Windows. The 1000 
SX comes with Desk Mate II, which is 
powerful and easy to use. It’s only Tandy’s 
latest volley in becoming market savvy. 
You can buy all of the mainstream soft- 
ware packages at a Tandy computer center 
now. a far cry from the days when all of the 
stores’ software was privately labeled. 

Nay SAYER Despite Tandy’s protesta- 
tions, you can buy a lot of computing pow- 
er for a good price if you judiciously shop 
the clone market. 'You buy with John 
Roach’s warning in your ears: If it breaks 
and it turns out you’ve bought a disposable 
computer, so be it. It was great while it 
lasted. 

The upshot of this latest change in the 
market is that you have more-discriminat- 
ing choices to make when you’re selecting 
or specifying machines, especially if 
you’re a first-time user. It’s more and more 
like buying a car. You have your choice of 
“engines," “transmissions,” and “ac- 
cessories.” You can pick a machine with a 
fa.st 8088 with confidence and save the 
money that you would have spent on an 
80286. Not only can you select disk capac- 
ity, but you can also tune access time to 
your needs. 

And just when everyone was saying 
that integrated software is dead, two sig- 
nificant new packages show up. Both First 
Choice and Desk Male II are aimed square- 
ly at the first-time user. Both work better 
than many of tbe equivalent standalone 
packages. The big difference is the price. 
While $ 149 for First Choice isn’t bad for a 
product of this caliber. Tandy is giving 
away the same functionality. Of course, 
there’s a catch — you have to buy a Tandy 
1 000 to get Desk Male II. 

Stratification and user-need differentia- 
tion are the most important trends in our in- 
dustry this year. Both are essential to the 
health and well-being of the business; both 
make training and support easier and save 
money. I like it. HS 



A low cost mid-size card 
for oversize jobs 


BDCnRRM 


CONVENTIONAL 
FULL-SIZE 
MEMORY CARD 



60CARAM Is a low-cost high performance EMS memory board that will enhance the 
power of your PC. BOCARAM conforms to the Lotus/Intel/Microsoft Expanded Memory 
Specification whose growing list of supporters Includes over twenty leading software 
manufacturers like Lotus 1-2-3 (Release 2.0) and Symphony. 

BOCARAM Is designed to connect to a PC/XT 8 bit bus, but works equally well in the 
PC-AT and compatibles with clock speeds up to 12 MHz. 

A versatile memory management software package speeds installation and provides a 
RAMdIsk and print spooler. BOCARAM will co-reside with other memory boards such as 
Intel's Above Board or Boca Research's MEMEK. 

The Boca Research family of memory and graphic add-on products is available from a 
growing network of dealers. All products are supported by a qualified technical support 
staff. Boca Research products are designed and manufactured in the U.S. to meet the 
highest standards of quality control. All products are protected with a one year warranty. 


Suggested Retail Prices 

256K $245.00 

IMeg 395.00 

2Meg 740.00 


Specifications 

Bum Stz«: 4.2S X S.S inchts 

CPU SpMd: 4.77 to 12 MHz. 

RAM Chfpt: ISOns 2S6K 


For additional Information 
call your Boca Research 
dealer or contact us 
directly at; 



RESEARCH. INC. 


6401 CONGRESS AVENUE, BOCA RATON, FLORIDA 33431 


(305)997-6227 


Registered Trademarks: 

IBM POXT/AT, INTEL, ABOVE BOARD. LOTUS. MICROSOFT 
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T7\N DY*. . Better Again" 



Welcome to the next generation 
of personal computing. 


Introducing four 
Tandy PC compatibles 
that redefine the term 
“industry standard” 

Meet our new line of MS-DOS® 
based personal computers. Each 
one was designed with a different 
user in mind. And yet each has one 
thing in common: the Tandy com- 
mitment to excellence. When you 
buy a Tandy computer, you get 
more. More power, more speed, 
more options, more support. All at a 
lower price than the so-called "in- 
dustry standard.” 

The Tandy 1000 EX 

Only $799 for a true MS-DOS 
based computer? It’s true. The 
Tandy 1000 EX runs the same pow- 
erful software as an IBM® PC — at 
up to twice the speed! And every 
Tandy 1000 EX comes with our 
new graphics-oriented Personal 
DeskMate” software with six user 
applications. The 1000 EX is also 
the perfect classroom computer. 

The Tandy 1000 SX 

Here’s a high-performance ver- 
sion of America’s #1 PC 
compatible — the Tandy 1000. The 


new Tandy 1000 SX is still compati- 
ble with industry-standard MS-DOS 
software. But it can now run many 
of these programs 50% faster. The 
1000 SX comes with 384K and two 
built-in disk drives — standard. You 
even get our enhanced six-in-one 
DeskMate® II applications software. 
All for just $1199. 

The Tandy 3000 HL 

If you’ve already invested in IBM 
PC/XT® software and hardware, and 
would like to expand, the Tandy 
3000 HL gives you four times the 
power of the X"!" . . . for less. The 
3000 HL can process twice the 
data, thanks to its advanced, 16-bit 
80286 microprocessor. Plus, the 
3000 HL operates at twice the 
speed of the XT. With a Tandy 
3000 HL, you’re getting much 
more than an XT compatible — and 
for only $1699. 

The Tandy 3000 HD 

Unmatched in performance, the 
Tandy 3000 HD is a powerful work- 
station with both networking and 
multiuser capabilities. It’s compat- 
ible with the IBM PC/A’T®, offers 
greater disk storage (40 megabytes), 
yet is priced at $4299. 


PtiMS apply at FUdloShacIt Computer Centers and participatino stores and dealers. Monitors not inckidod. IBM, IBM PC/XT and 

MS-DOS/Registered TM Microsoft Corp. 


American-made quality 

These four new computers are 
built in our own manufacturing 
plants right here in the U.S.A. 
They’re designed to meet our rigid 
quality standards, and backed with 
the best support in the industry. 
We’re proud of our new line, and 
we want you to see why. Come in 
for a demonstration. 


A¥atlabl* at onr 1200 
R3dto Shack Computar Cantan and at 
participating Radio Shack atoiaa and daalan. 


Radio /haoK 

COMPUTER CENTERS 


A DIVISION OF TANDY COflPCRATION 
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'Send me an RSC-17 Computer Catalog" 


Radio Shack. Dept. d7-A-309 
300 One Tandy Center. Fort Worth. TX 76102 


Name ___ 
Company 
Address. 


City 

Slate ZIP 

Phone 



IBM PC/AT/Registered TM Internationa) Business Machines Corp. 





FrameWork 


$25d9 


SCall 


Lotus 

1-2-3 

*319 


Paradox 

*469 


dBase 111 
Plus 

*389 


Multimate 

Advantage 

*269 


Word 
Perfect 4, 1 

*209 


Software 

Word Processing Editors 
FANCY FONT 
FINAL WORD II 
MICROSOFT 
WORD 3.0 
MULTIMATE 
MULTIMATE 
ADVANTAGE 
OFFICE WRITER/ 
SPELLER 
PFS: WRITE 
SAMNAWORDIII 
THINK TANK 
TURBO LIGHTNING 
VOLKSWRITERS 
VOLKSWRITER 
SCIENTIFIC 
WORD PERFECT 4.1 
WORDSTAR 2000 
WORDSTAR 2000 
WORDSTAR PRO 
XYWRITE III 


3139 

S219 

S279 

S219 

$269 

$239 
$ 89 
$259 
$109 
$ 65 
$159 

$259 

$209 

$249 

$269 

$259 

$239 


Database Systems 
CLIPPER 
CONDOR III 
OBASEIII PLUS 
KMAN2 
PARADOX 
PFS: FILE/ REPORT 
Q&A 

QUICKCODE III 
QUICKREPORT 
R BASE 5000 
REFLEX 
REVELATION 


Spreadsheets/ 
Integrated Packages 
ENABLE 
FRAMEWORK II 


Graphics 
CHARTMASTER 
DIAGRAPH 
DIAGRAM MASTER 
ENERGRAPHICS 2.0 
FREELANCE 
GEM DRAW 
GRAPHWRITER 
COMBO 
IN-AVISION 
MAPMASTER 
MS CHART 
PC DRAW 
PC PAINTBRUSH 
PFS: GRAPH 
PICTURE PERFECT 
SIGNMASTER 
WINDOWS/DRAW 


$359 
$339 
$389 
$339 
$469 
$169 
$219 
$159 
$159 
$359 
$ 89 
$499 


$349 

$389 


$219 

$309 

$199 

$339 

$209 

$149 

$299 
$259 
$239 
$189 
$209 
$ 99 
$ 89 
$245 
$149 
$119 


Protect Management 
HARVARD TOTAL 
PROJECT MANAGER $279 
MICROSOFT PROJECT $249 
PROJECT SCHEDULER 
NETWORK $339 

SUPERPROJECT $269 

TIMELINE 2.0 $239 


Communications/ 

Productivity Tools 
CARBON COPY S 129 

CROSSTALK $ 99 

PHOKEY $ 85 

RELAY GOLD $149 

REMOTE $ 109 

SMARTERM $Call 

SMARTCOM 11 $ 99 

SUPERKEY $ 55 

Statistics 

f S/PC + $575 

TGRAPHICS $449 

TPAC GOLD- 

WALONICK $399 

SYSTAT— NEW $499 


Network Applications 
DBASE III LAN PAK $639 

KMAN2 $899 

MULTIMATE $639 

MULTIMATE 

ADVANTAGE $749 

OPEN SYSTEMS $459 

RBASE 5000 $799 

REVELATION $999 

SAMNAWORDIII $799 

WORD PERFECT $450 


Languages Utilities 

C86C COMPILER $319 

COPYWRITE $ 45 

FASTBACK $ 99 

LATTICE C $ 269 

MICROSOFT C 
COMPILER $249 

MS BASIC COMPILER $ 249 

MS FORTRAN $ 229 

NORTON UTILITIES $ 59 

QUICK BASIC $ 75 

TURBO PASCAL $ 49 

TURBO PROLOG $ 69 

XENIX $Call 

ZERO DISK $ 70 

OpsKtot' Environments 
DESQVIEW $69 

GEM DESKTOP $39 

MS WINDOWS $69 

SIDEKICK $39 

Hardware * 

Multifunction Boards 
AST ADVANTAGE 
(128K} $349 

AST 6 PAK PLUS (64K) $169 

AST I/O MINI $139 

AST MP MINI $199 

AST PREMIUM PAK(512K) $359 


AST RAMPAGE PC 
AST RAMPAGE AT 


$249 

$459 


Dist;<ay Boards 
HERCULES GRAPHICS 
CARO 

HERCULES COLOR 
CARD 

PARADISE MODULAR 
GRAPHICS 
OUADRAM EGA + 
SIGMA COLOR 400 
STBEGAPLUS 
TECMAR GRAPHICS 
MASTER 

TSENG ULTRA PAK 
TSENG ULtRA PAK S 


Emulation Boards 
AST 521 Ml + 

AST 5251 -12 
AST BSC 
AST SNA 
IRMA 

SMART ALEC 5251 


Modems 

AST REACH 1200 
HAYES 1200 
HAYES 1200B 
HAYES 2400 
HAYES 2400B 
TRANSNET1000 
VENTEL 1200 
HALF CARD 
VENTEL 1200 PLUS 
WATSON 


Mass Storage/Backup 
IOMEGA 10+10 
W/INTFC 
IOMEGA 20+20 
W/INTFC 
IRWIN 120D 20MB 
TBU 

IRWIN 145AT40MB 
TBU 


$159 

$259 

$369 

$449 

$339 

$399 

$429 

$369 


$649 

$499 

$489 

$599 

$799 

$699 


$359 

$389 

$349 

$579 

$549 

$279 

$369 

$299 

$339 


Monitors 
AMDEK 310A 
AMOEK 600/722 
NEC MULTISYNC 
PRINCETON HX-12 
PRINCETON MAX-12E 
PRINCETON SR-12 
PRINCETON HX-12E 
PRINCETON HX-9 
TAXAN 122 AMBER 
TAXAN 630/640 

Networks 
AST PC NET 
NOVELL 
ORCHID PC NET 
3COM 

Printers/Piottera 
BROTHER 
TWINWRITER 
DATAPRODUCTS 
DIABLO 635 
EPSON FX-85 
EPSON FX 286 
EPSON LO-800 
EPSON LO-1000 
HP 747SA 
NEC 3550 
OKIDATA 192 
OKIDATA 193 
OKIDAfA 292 
OKIDATA 293 
TOSHIBA P321 
TOSHIBA P341 
TOSHIBA P351 
int ut Devices 
KEYTRONICS 5151 
KEYTRONICS 5153 
MICROSOFT MOUSE 
PC MOUSE W 
PAINT + 

Accessories 
CURTIS SURGE 
PROTECTORS 
DATASHIELD BACKUP 
POWER 


$159 
$429/539 
$529 
$449 
$179 
$499 
$539 
$529 
$159 
$469/539 


$CBil 

$Call 

$C8ll 

$Call 


$ 939 
$C8ll 
$1149 
$ 399 
$ 549 
$ 589 
$ 729 
$Call 
$ 799 
$ 379 
$ 519 
$ 539 
$ 689 
$ 499 
$ 829 
$1069 

$179 

$299 

$129 


JAVELIN 

$419 



AST SHORTRAM (OK) 

$159 

MOUNTAIN DRIVECARD 

DATASHIELD SURGE 

LOTUS 1-2-3 

$319 

Accounting 


INTEL ABOVEBOARD 


20MB $ 719 

PROTECTORS 

MULTIPLAN 

$135 

BPI 

$309 

PS(e4K) 

$329 

PLUSHAROCARD10MB $ 569 

GILTRONIX 

OPEN ACCESS 

$259 

GREAT PLAINS 

$479 

JRAM AT-3 (OK) 

$239 

PLUSHARDCARD20M6 $ 719 

SWITCHES 

SMART SYSTEM 

$439 

lUS EASYBUSINESS 

$309 

JRAM 3 (OK) 

$179 

PRIAM 42MB AT $949 

MASTERPIECE PLUS 

SPREADSHEET 


ONE WRITE PLUS 

$159 

ORCHID CONQUEST (OK) 

$279 

SYSGEN SMART IMAGE 

MICROFAZER INLINE 

AUDITOR 

$ 99 

OPEN SYSTEMS 

$409 

ORCHID ECCEL (OK) 

$399 

20MB (INT) $ 625 

BUFFERS 

SUPERCALC 3 

$209 

REAL WORLD 

$399 

PC TURBO 286(1MB) 

$799 

TALLGRASS $ Call 

2S6K RAM SET 

SYMPHONY 

$449 

STAR ACCOUNTING 


PC TINY TURBO 286 

$459 

TECMAR OIC-60AT TBU 

8087 MATH CHIP 

TWIN 

$ 79 

PARTNER II 

$529 

OUADBOARO (64K) 

$139 

(INT) $1199 

80287 MATH CHIP 


$C8ll 

$135 


•CALL FOR SHIPPING COSTS 


NEC 

Multisync 

*529 


Mountain 
Drivecard 20 

*719 


Quadram 

EGA+ 

*369 


Hayes 1200B | 
Halfcard 

*349 


JRAM 

AT-3 

*239 


IRMA 

Board 

*799 





TRANSEC NEW PRODUCTS 


Program Review: 



Makes d BASE Easier to Program, 
Reduces Logic Errors, Bugs 

TranSec d ANALYST™ automatically 
converts any dBASE III program to 
d BASE III PLUS with true record and 
file locking for multi-user operation. 
Features include syntax/blocking 
analysis, tabbed file output, variable 
cross reference. Framework-type inter- 
face command windows, pop-up menus, 
graphic analysis REPORTS menu. 
Saves programmer's time to analyze and 
debug d BASE 11, III, or PLUS. Supports 
multi-user Clipper and network ver- 
sion of WordTech. Not copy protected. 
Rated a "best buy." 

ItanSec dANALYST " $74.95 plus $5 t/h 

TO ORDER: 1-800-423-0772 VISAINC 

IN FL: 1-305-474-7548 

Program Review: 



Simplify Naming, Finding Your 
Files with 32*Character File Names 
TranSec PCEasy™ is a new easyto-use 
"office environment" file management 
system that allows anyone to easily 
organize large amounts of data on a 
hard disk. Expands DOS file name limit 
to 32 characters to name files naturally, 
the way you think. Use easily re- 
membered plain words or numbers. The 
interface structure mimics the paper 
world, only it's faster, better and easier 
to use ... by programmers, managers, 
secretaries, clerks. PCEasy immediate- 
ly finds file cabinets, file drawers, file 
folders, spread sheets, reports in their 
own logical location. Automatic menu 
access to application programs. Works 
with all popular applications and utili- 
ties. Not copy protected Rated 
for ease of use." 

iranS«c PCEasy " $74.95 plus $5 s/h 

TO ORDER: 1-800-423-0772 VISA1MC 

IN FL: 1-305-474-7548 


UNLOCK' Removes 
Copy Protection 


RUNS YOUR SOFTWARE ON ANY HARD DISK 


UNIock "copying" disk allows you to 
make “unprotected" DOS copies of 
popular original program disks. Unpro- 
tected backup copies perform per- 
fectly, as do copies of these copies. 

UNIock copies run on any hard disk, 
including Bernoulli Boxes. No original 

Guaranteed to work only with programs below: 


required in drive “A." Run on a RAM 
disk simply and conveniently. Also, 
copy DOS 5Va" programs to 3Vi" 
diskettes. For IBM“ PC. XT, AT, com- 
patibles. 256K or more, DOS 2.1 or 
higher. Choice of the critics! 


unlock album “A” PLUS 

$ 49.95 

(Plus $4 sNphandhng Fw«gn orders $10) 

. d BASE III A d BASE III PLUS™ 

• LOTUS 1-2-3™ (1A.2.0) 

• FRAMEWORK 1 & II™ 

. IBM WRITING ASSISTANT™ (101) 

• CHARTMASTER™<6-1) 

• IBM FILING ASSISTANT™ (I D) 

• SIGNMASTER™ (S,| 

• IBM REPORTING ASSISTANT™ (i g) 

• FASTBACK™<s.3) 

• GRAPHWR1TER™ (4,3. 4.»i) 

• HARVARD TOTAL PROJECT MGR.™ « loi 

• REALIA COBOL™ oi 2 0) 

• THINKTANK™,,.,.,.,) 

• MULTILINK ADVANCED™ 0 . 02 . 3.03) 

• DOLLARS A SENSE™ (2.0) 


UNLOCK ' ALBUM "B” PLUS 


• SYMPHONY™ (11) 

• CLIPPER™ 

• LOTUS 1-2-3 REPORT WRITER™ n Ol 

• DOUBLEDOS™ 

• sinARTWORK™ (i, Rn. a thru io • i.i| 

• DISK OPTIMIZER™ 

• MANAGING YOUR MONEY™ n.s.i at. >.oi 

• DATABASE MANAGER II — THE INTEGRATOR™ aA 7tai 


$ 49.95 

( Plus (4 ship hcndkng Forsign orders SIO) 

• MICROSOFT W0R0^nis.3.a 3 . 01 ) 

• PFS: ACCESS^ 0964 Ed.) 

• PFS: PLAN™«B) 

• PFS:GRAPH™(B) 

• PFS: WRITE™ (1,01.0 

• PFS: REPORT™ (8,0 

• PFS: FILE™ (B.O 




Best of UNLOCK " $ 74.95 

ALBUM “D ” PLUS (Plus $4 shphandbng Forergn orders $10) 


• dBASE ill & dBASE III PLUS™ 

• LOTUS 1-2-3™ ( 1 .A .2 0 ) 

• FRAMEWORK 1 & II™ 

• SYMPHONY™ (i.i) 

• CLIPPER™ 

• LOTUS 1-2-3 REPORT WRITER™ ( 1 . 0 ) 

• FASTBACK™ (S3) 

• DOUBLEDOS™ 

• CHARTMASTER™ <6.i) 

• HARVARD TOTAL PROJECT MGR.™ dioi 

• SIGNMASTER™ (S 1 ) 

• MANAGING YOUR MONEY™ <t.s.iJi.2.0) 

• DOLLARS A SENSE™ ( 20 , 

• THINKTANK™ ( 2 .a 2 . 1 ) 

• MICROSOFT WORD™ (i ts. 2 . 0. 2 01 ) 


( unlock flight/jet #201 

. FLIGHT SIMULATOR™ - JET™ 


$ 14.95 

(Plus $4 shiphdndkng Forergn orders $10) 


CHOICE OF THE CRITICS! 


-‘UNIock has two particularly erv 
clearing characteristics: it works, 
and works simply. I was able to quickly 
produce unprotected copies of Lotus 1-2*3 
release 2, Symphony 1.1, Microsoft Word 2.0, 
dBase III 1.1, and Framework II. These copies 
performed flawlessly, as did copies of these 
copies.” Christopher 0 Maliey. 

PERSONAL COMPUTING. April 66 

I VH ‘'Because copy protection can interfere 
cAa with the ability to back up a hard disk, 
business-oriented users may prefer programs 
likeTranS^'s UNIock series.” 

Winn L Rosch. PC MAGAZINE. May 27, 1986 


unlock 


“UNIock 4.7 defeats the latest Pro- 
D T I C lok and SuperLock type of copy 
protection scheme. It's menu-driven and works 
fine on the prcigrams it's supposed to work on: 
Lotus 1-2-3, dBase III, Framework, Symphony, 
Paradox, and several others." 

Jerry Pournelle. BYTE, Feb. '86 


Recommended hi the editon of: 



ORDER TODAY TOLL FREE: 

1-800-423-0772 S 

IN FLORIDA: 1-305-474-754B UU 


TranSec Systems, Inc., 1802 North University Drive, Piantation, FL 33322 

Ttadvmarh* *r* lit* Ml* proparly of tlwr rMpoclivo owiwt. UNIocIi i« tor um only to Improvo th« uMObllfly of lopally oequirod and 
oporatod softwar* 






saiarlerin 

The Communications Software 
That Knows You CanT Ignore Evolution 



f he world of computing has 
J much in common with nature: 
Those who adapt to their en- 
vironment flourish. Those who 
can't— go the way of the dinosaur. 

If your computing environment 
includes mini computers, you can 
access them using standard terminals. 
But the smarter alternative is an 
IBM* compatible PC* and SmarTerm 
terminal emulation software— an 
advanced species of communications 
software. 

Persoft began where most terminal 
emulation software companies strive 
to end— with exact, feature-for- 
feature emulation. Then Persoft 
took SmarTerm software to the next 
stage of evolution: superiority. 
SmarTerm 240, the latest in the 
SmarTerm series, not only provides 
the ReGIS* and Tektronix* graphics 
capabilities ol a DEC* VT240* terminai, 
but adds capabilities that are only 
possible through the power of a PC. 
Features like error-free data transfer 
(using Kermit or XMODEM protocols), 
on-line help screens, remappable 
keyboard layouts, and programmable 
softkeys. 

SmarTerm 240 is just one example of 
the most advanced line-up of DEC, 
Data General and Tektronix terminal 
emulation software in the industry. 
Make the “natural selection." Ask your 
local dealer about SmarTerm terminal 
emulation software. Or contact: 


Persoft, Inc. 

465 Science Drive 
Madison, Wl U.S.A. 53711 
(608) 273-6000 
Telex 759491 


Visit Booth #8624 
Hilton Pavillion West 
COMDEX/Las Vegas 


CIRCLE 365 ON READER SERVICE CARD 


pErsa/r 


SmarTerm Terminal Emulation Software 
. . . The Natural Selection 


*Sm«rTenn ii • registered trademark of Persoft. Inc. IBM and IBM PC are registered trademarks ol International Business Machines Corporation DEC. VT and ReGIS are trademarks ol Digital Equipment 
Corporailon Tektronix la a regliiered trademark ol Tektronix. Inc Persoli. 1986 All rights reserved 
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Wysiwyg mania 



In our frenzy for ‘ ‘what-you-see-is-what-you-get’ ’ page layout, we become slaves to our 
documents instead of letting the computer do some of the work. Is this progress? 


T here is something subtly insulting 
(not to mention annoying) about a 
computer that beeps at you when it 
thinks you've made a spelling error. The 
on-line spelling checker is a classic misuse 
of computer power— to me, it marks the 
end of the blind fear and blatant hatred of 
the dreaded batch process. Spelling check- 
ing is better done as a batch job rather than 
a word at a time; let’s face it. The frenzied 
trend away from batch peaked with what I 
like to call What-You-See-ls-What-You- 
Get Mania. There is nothing sacred about 
WYSIWYG, but you’d never know it if 
you talked to many of today’s users. 

Once upon a time, all computers were 
batch oriented. Everything was done at 
once, usually from piles of punched cards 
that were dropped off at some central site 
where arrogant computer gurus nested. 
Terminals were unknown. We communi- 
cated with a klunky keypunch ma- 
chine — if you call that communicating. 

One day someone discovered multiuser 
systems and distributed processing. Pro- 
grams could be entered into a terminal and 
executed on the spot. The minicomputer 
companies pioneered this technology and 
everyone went bananas. Gosh, it was fun 
to get your own prompt on the screen. Too 
bad you had to wait so long for it. There 
was always some huge batch job running 
in the background, slowing up the system. 
There it was again — the evil batch job. 

Ah, the next generation creeps up on 
us. Lxx>k! It’s a personal computer. No 
batch job to screw up the response. It’s 
mine! Mine! MINE! 

Mania sets in. Power-hungry users de- 


mand more and more of the computer. It’s 
under complete control of the user now. 
Control is the operative word. Power 
hungry and crazed, the users fall into a rut. 
Soon they begin marching and chanting, 
“What you see is what you get. What you 
see is what you get.” 

Some are lured by sliek salesmen show- 
ing icons and mice. “Lookit this, kid! Let 
me show you Pagemaker. Look at this. 
What you see is what you get.” 

“Yes, yes,” say the users as they slob- 
ber all over the keyboard. “Wow!” 

Yes, wow. Wow, until you find your- 
self stuck at the terminal for hours on end 
so you can get it “just right.” Soon you 
stop eating and become antisocial. Days, 
weeks, months pass. Your life is a sham- 
bles. It's a sad tale. 


BETTER THAN WYSIWYG This tale 
of woe comes to mind because I discov- 
ered that Hewlett-Packard is secretly 



working on a version of ANSI standard 
SGML, sometimes known as the Standard 
Generalized Markup Language. This is a 
system to code documents in such a way 
that any number of formatter programs can 
read the document, understand the codes, 
and produce typeset copy. In no way is it a 
WYSIWYG system. It’s portable, it’s uni- 
versal, and it’s batch. 

I realized that when you’re working on 
a KXTpage document, you don’t want to 
lay out each and every page with a 
WYSIWYG program. It would take forev- 
er. This lets the computer do the work. 
There’s nothing wrong with that, is there? 

Even the best WYSIWYG standalone 
typesetters use some sort of copy markup 
language for long text. As with a Pased 
program, you state your variables at the 
beginning of the mn. You tell the machine 
what- will be the body copy, what will be 
the headlines, what typeface to use, how 
much space between lines, stuff like that. 

WYSIWYG is more fun than cryptic 
codes, but it is also more work. Moving 
around a page and changing every little de- 
tail on the screen until you get it “just 
tight” is a misuse of computer power. 
With WYSIWYG page layout, we’ve 
managed to turn the computer into a draft- 
ing table, a pair of scissors, and a pot of 
glue. Talk alxrut reverse engineering. 

Pagemaker and other desktop publish- 
ing programs are marvels, true. But let’s | 
not forget that batch has advantages. As J 
much as we like our terminals, we don’t | 
want to die at them. Like Groucho once | 
said, “I like my cigar, but sometimes I like | 
to take it out of my mouth, too.” i 
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When computers get down to business, they move up to Maxell. 


Maxell was first to provide 
you with a S'/i" high density 
floppy disk. Just another 
example of how we keep 
you a step ahead. 



.maxell. 

/ THE GOLD STANDARD 


Maxell Corporation of America, 60 Oxford Drive, Moonadiie. NJ 07074 
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Inside track 

The HP 150’s touch-sensitive screen may not have 
been a huge success, but Hewlett-Packard hasn’t 
given up on the idea of infrared linking. 


O nce upon a lime, Hewlett-Packard 
produced a computer with a touch- 
sensitive screen. It was called the HP 
ISO. HP still makes the little machine, 
but now the touch-screen is an option. 

The HP ISO used a grid of infrared 
beams to detect the location of a finger 
pointing to the screen. It was an interest- 
ing idea. They once had an ad for the 
product showing a butterfly landing on 
the screen and executing a command. I 
always figured that in reality a big house- 
fly would land on a screen and by roam- 
ing around for a few moments erase half 
the disk. 

Well, HP kind of gave up on that de- 
vice as a big winner, but it didn't give up 
on infrared as a way to transmit data. Its 
new pocket super calculator, the 18C, 
connects to its little printer via an in- 
frared link. Forget about RS-232 ca- 
bles. This is the way to go. While the in- 
frared keyboard used by IBM on its 
overpriced PQ> met with mixed re- 
views, most of us have to admit that ca- 
bles are a pain in the butt. Watching a lit- 
tle printer magically print data from an 
infrared link is both eerie and exciting. 
If the printer of the future has enough in- 
telligence. the data can go back and forth 
tike an Xmodem transfer, so even an in- 
termption of the beam won’t result in lost 
data. Look for infrared data links as a 
big winner in the years to come. Now 
about that cable manufacturer you were 
about to invest in. . . 

FREE PRODUCT-IDEA DEPT. 

While on the subject of Xmodem, here’s 
a project for someone. Design a product 
called Xmodem-interactive, or Xmo- 
dem-i. It seems to me that you should be 
able to download a file from someone 


and converse (via typing) at the same 
time. Very little data is transmitted in a 
conversational mode over a phone link, 
and surely a file transfer can pause once 
inawhile. Do you have any product ideas 
that you want to give away in hopes some 
guy will make the product so you can use 
it? Send your ideas to me c/o PC Maga- 
zine. I’ll print the best ones. 

While on the Subject of Hewlett- 
Packard, I keep forgetting to retell this 
anecdote. At Spring Comdex in Atlanta, 
the HP booth people kept telling show- 
goers to go to the IBM booth and have 
them drop an IBM PC Convertible Just a 
few feet. The HP guys would then drop 
the HP portable from about six feet with 
no ill effects. "If you don’t think you’re 
going to drop a portable computer once 
or twice in its lifetime, you’re fooling 
yourself,’’ they said. IBMers, mean- 
while, would not drop a Convertible for 
anyone. 

Here’s an interesting item that 
showed up on the wire services: IBM ac- 
counts for 40 percent of worldwide reve- 
nue and 70 percent of the profits of the 
computer industry. Does that tell you 
something about profit margins and suc- 
cess? It tells me that I can get a better deal 
somewhere else. 

Perhaps the better deal comes from 
Texas-ba^ PC’s Limited. Yes. Virginia 
12-MHz PC’s Limited AT clone is not 
only faster than prunes through a duck, 
but well designed, too. All my wizards 
tell me the same thing. It’s a superb de- 
sign and probably the most underrated 
machine out there right now. Worth seri- 
ous consideration. 

The company that is feeling its oats in 
the compatible business, though, is 
Tandy. According to a recent Gartner 


Group analysis, the Fort Worth firm 
should surpass IBM bi market share for 

PCs in sales to businesses that do less 
than $5(X) million a year. According to 
Gartner’s research. IBM’s market share 
of 45 percent will dwindle to 24 percent 
by this time next year, and Tandy will 
grow from 24 percent to 30 percent .Give 
the Taiwanese and Korean clone makers 
another 30 percent. 

LOTUS WATCH What did Lotus ever 
do with TK.'Solver when it had 
TK!Solverl TK.'Solver, for those of you 
who aren’t familiar with the product, is 
what 1 like to call a crooked bookkeeper’s 
dream come true. It allows you to reverse 
calculate. In other words, you can put in 
the answer you want and the program 
will make changes to other numbers. It 
does a lot of other things, too, and is a 
"must” program for any engineer or fi- 
nancial type of guy. The algorithms for 
this nontrivial product were developed 
by unsung genius Dr. Milos Konopasek. 
Konopasek was disappointed in both 
Software Arts’ inability to market the 
product and Lotus’s similar blundering. 
“At one time. Lotus wouldn’t even ship 
a copy to a customer. They just didn’t 
know what to do with it,” Konopasek 
told me. 

Asked what Lotus did with the pur- 
chase of Software Arts: “Nothing as far 
as I could tell,” said Konopasek. Dan 
Bricklin claims they did use some soft- 
ware, but he wouldn’t say what. “I’m 
under nondisclosure .’ ’ 

The only thing I could figure out is 
that they took the proprietary Software 
Arts Implenientation langimge and did 
some coding with it. That obscure lan- 
guage has been dropped by Konopasek at 
his new company. “We’re using C,” he 
said. 

The new and improved TK.'Solver is 
available from Unbeisal Technical Sys- 
tems in Rockford, Illinois, for S2S0. An 
upgrade is a mere $50. Call the company 
at (8 1 5) %3-2220. Have fun. SB 
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COMPUTER 

THAT 

CONQUERED 


F inally— a computer that breaks 
through the barriers of time and 
space to help you become more 
productive. 

The PC’s Limited 286'^ runs at a 
record-setting 12 megahertz, yet it oc- 
cupies 20% less space than the older, 
slower “big-name” brand. 

For just $2,695, can you afford not to 
be a “power user”? 




The l2-nK‘!>ahert/ 286'^ and lO-megahcrtz 286"' come 
complete with 1.2 megabyte floppy diNk drive, I,024K 
of high-speed RAM, 20()-watt power supply and an 
AT-style keyboard. 

Both feature SmartVu™, an alphanumeric LED panel that's 
a window on your world of computing, a look into the 
heart of the computer, reporting operating speeds and 
diagnostic mes.sagcs in understandable English. 

The 286"' and 286'- have been created by the best team 
of computer-hardware designers in the business. A totally 
new motherboard, custom ROM BIOS and proprietary 
circuits have been developed for this high-performance 
computing environment. And erery 286"’ and 286'- is 
bench-tested and run through an extensive burn-in 
before shipment. 

PC’s Limited was the first direct-response marketer to 
offer high-quality, low-priced PC-AT compatibles. PC's 
Limited has been a leader in pushing high-performance 
personal computing through price barriers. The experience 
gained from selling and supporting thousands of high-performance PCs to customers ranging from Fortune 
SOI) companies to solo users has been applied to designing the most advanced personal computers ever 
produced; the PC's Limited 286'" and 286'-. 

Naturally, the S2,295 286'" and $2,69S 286'- are backed by PC's Limited's One-Year Limited Warranty, and 
by our .SO-day Money Back Guarantee. 

Twelve megahertz or ten megahertz. . .the choice is yours. In higb-perfonnance computing, the choice is 
clear: PC's Uiniled. 


Also 

CONQUERS 

SMCE. 



SAL£S CALLS OtTSIDE TEXAS, l-SOO-fib-lIM H 

^■y SALES CALUINSm TEXAS, 1MO-2S29SS4 V 

l6llHn4»irCiKk.B«Udi&t5.AM(te.Tcia«'r|'?S4 ■ 

Sal«Ca(bfrpai0)r«be(tUibc(ouiry.OI2) 

IMuUalSirportCtlU. l•<iOO)624•9•96orK'lLI■lledB•S(S>2|3}9•4l2‘7 

CiMoacrScrrinCilIt, H800)ft24-9«97orHailAlLiPCiUaii(« ^ 

EtlaN&yMSMBSMPCUD rAX<SI2)53^72i V 




IBM IVmiMlt i>m|Miirr ATliiifkJriurt ul InvnuikNul BiMflrv urpuniwa 
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20 MB Hart Oisk Syium for K" 

lachidn IMidon Hart Disk, t/mem Digtal Conrolkt Cables. Manual. Software, and Mounting 
Hardwire Boots (iom Hart disk Our Hart Dbk Systems are comp a tibte with the latest verskMs of 
Ibc foUowiof coapuicn: IBM K. IBM XT. AT&T 6300. Compaq Dcskpn. IMtdy 1000. 1My 
1200. PC's Limiced Ibitio PC. leading Edge PC (Both Modebl. Sperry PC. Vyse PC ITT PC. and 
most other Compatibies 

PLEASE SPECIFY YOU! COMPUTU TYPE WHEN OBDEillNG 



HUDDamaoia-. 

2omeg*579 »meg*699 
wmeg’819 ““ec‘1495 

Uses Linear VWce Cofl Activator Heads park autoaaticaliy 
ai power down, inclodes Seagate Full HetgN Hart Dbk. 
C^. and Mounting Raib Boots from Hard Dbk 
One Year lYnaniy' 


One^rtrl^mmy' 



UNIVIRML OUraiCS CARD II 

‘199 

• Fully compatible with IBM CGA. Plamronics COIOMPUJS. 
IBM Moaochtume. and Hercules compaiibte graphici modes 

• Includes Parallel Port and Tils In a "shon" skn. 


Xr^ROWIRISOW 

‘99 

Solve \bur Power ProMem 
OliRtly iT^aces h)wer Supply in PC* 
^Uy XT* compatible 
One Ukar Wanawy* 


Call for lattst prices. 

* Limited Warranty 
FREE SHIPPING in the continental United States via UPS Ground. 


lOAdai 

MONITOR 

‘479 

• CGA;ECA compaUe 

• 13* screen 

• Mwapbek 


PC'S LIMHID AT MULTIFUNaiON CARD 


Piggy Back Board tS9 w/OK 

• Eapandable to 3 MEG (I.S on Boart/1.5 on Piggy Back Boardi • Supporu 
64 or 2S6K RAMS • Paialk) Pott • Serial Pon (2od serial optiool . .. 

•I 77 WfOK 


MONO-II 

‘129 

• 12* As and compaa men 

•TTlsi^kf'A 

• Buii-k) swM and tik bar 

• Insen action sy«n 

• low dbufiiii 




And if that's not enough to convince you, 
now we've got a 30-day money-hock guarantee. 
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I’m Michael Dell, President of PC’s Limited. And 1 want you to know about your latest industry-leading step. We’re so sure 
that you’ll like everything about our PC’s Limited 286*" that we’re willing to offer you a 30-day money back guarantee on 
it. This machine, with I024K on the Mother Board and running at 8MHZ, has been a standout since we introduced it. So 
give us a chance to show you what it can do for your operation. With a deal like this, there’s no way you can lose. (And see 
the opposite side of this page for information about our lUrbo PC*, plus details on our guarantee.) 


j rndcirMrU their UHcpAnx-.. 





' One Year Limited Warranty 
• 80286'based System Unit (Runs at 8MHZ.) 

• 1024K on Mother Board 
• 1.2 Meg Floppy Drive 

• Combined Roppy/Hard Drive Controller Ciard 
• AT Style Keyboard 
• 192W Rawer Supply 

• 2 Serials and 1 Fhrallel Bart 

• Clock/Calendar with Battery Backup 
„ • Operations Manual 


Copyrighted m' 




TOIAL SATISFAtTKW <«tJARANTEE 
(WRRASTY 


CUNM.MU TV 


When a PC's Limited Tmhe PC b on your 
desk, yeull think it's a headliner tee. 


. .a good machine. And a 
heck of a buy. . . a fine 
box. One I’d happily 
choose over Big Blue's 
original ... no status. . . 
beyond the status that at- 
taches to getting twice as 
much for your money.” 

— ^Jim Seymour, 
PC Week, 
August 13, 1985 


"It almost sounds un- 
believable.” 

—MIS Week, 
August 21, 1985 


"We tested a wide variety of 
software on the machine 
and everything ran well . . . 
The bottom line for any- 
one considering buying 
one of these computers 
would seem to be this; 
PC's Limited sells quality 
systems for extraordinarily 
low prices.” 

—PC Week, 
October 29, 1985 


• 16'bit 8088-2 System Unit 
(runs at 4.77 or 6.66MHZ) 

• 640K on Mother Board 

• 360K Roppiy Drive 


• AT Style Keyboard 

• BOW Power Supply 

• Operations Manual 

• One Year Limited Warranty 


$795 






Our 'nirbo PC has sold in large quantities since the first week we introduced it. Of course, that's not surprising, since we 
were the first company to break the $800 barrier with a machine that outruns the "Big" name by a 40% speed factor. .Now, 
we're going to extend the margin even further by offering a 30-day money back guarantee. If that sounds good, it'll look 
even better when one of our 1\irbo PC's is on your desk. So call us today. We're guaranteeing you’ll like what you get. 


m PC'S LIMITED 

SALES CALLS OUTSIDE TEXAS. I•800.426«5150 
SALES CALLS INSIDE TEXAS. 1.800*252*8336 
1611 Headway Circle, Building 3, Austin, Texas 78754 
Sales Calls ht>m anywhere in the country, (512) 339*6962 
Technical Support Calls, l'(800) 624*9896 or PC's Umited BBS (512) 339*4127 
Customer Service Calls, 1*(800) 624*9897 or MCI MAIL: PC’s LIMITED 
Telex No. 9103808386 PC LTD FAX (512) 339*6721 







PC'S LIMITED 286‘ 


High PcrfornuiKc < Pmc 

KMaguine EUilur sCiK«''FA 25. 

tncludn 8028(i ba>cUsai£ffluftk. 102fKonmotberhnnl. 

1.2 Mq( F!i^ Dn^c. CinlHnci} Hupfr uAits^ask QMiu lI u CMl AT 
Ha wr i wppl ^ 2 jaiiteBd I PaWtl IHpii^yJ OodPlJatote HMlipy 


PRICES & 
MACHINES 
THAT ADD UP 
TO THE BEST 
BOTTOM LINE 


30 Day 

Money Back 
(iiiarantcc - 





K^S UMtnO 20 MEG HARD DISK ON A CARD 

‘409 

*3K*'GtndoflHanlDiA *Easy(oiasuU 

* SoflwiR included • One %ar Wimniy 


TOTAL MTUMCnON OUARANni 

WUUNTT 

For ikwany imicc; one year linited wamny on PC's Umited pruducu Coouct Techiucal Supfwn for a KRum Authonoiloa 
NombertlMAl KctummiBi bcaccompanicdby your KMA. iheinvoire. andabrtrf npUnaion During ihr warrany pmod. PC's 
Uniird will repair or rrpiact ncim * oar option 


KMUCUD 


• Full IBM EGA compatibility 

• Full 256K Video RAM insulled ai 

noatticosi. 


‘795 

• Backs up A Mqp per miftMie 

• Runs under MS DOS or PC DOS 

• Pulse .SoFifrare Included 


300/1200 MUD NATES COMMTIBU MODEM 


Internal S159 External J179 

(Bts in short slot) 


M'S LIMinD MINI I/O 


‘99 

•Serial port 

• PaoMel pon 
•Clock 

• Software 

• FUs In short slot 


FIOPOY DISK DRIVE 

‘95 

Mlliubtshl Electronics Half Height. DS/DO 
Abo available for A'P in gray 


PC'SUMmD 
SIX niNcnoN cabd 


w/OK ‘99 W/3B4K ‘149 

• Upgradable 10 3B4K 

• Chxk/Calciidar 

• Includes Sofiwaic 

• Parallel ft>n 

• Serial Pon 

• (itme ftiri 
TwoVrarManamy* 


M'BAT TOTAL SAnfPACTION OOAIAimi 



Any nm bOBitii Ira* K'lLuuiwd atay be leiunird vabin 10 iMys rrooiibe date H wai shipped for a lull lefmd ol your purchtw pm Setumrd 
Was Mibeas-Kw, nM nodtfied or daaagrd. with sB wimay cards. aaiMsals and pKka|iAS aiact Bctwnrd ims ausi be shipped pvepaM 
andasaed. andauu beuiK'sliawdCfrdH Eetuni Auiboriaiion(CAA|onthr shippms>abH CaB K's Uanrd Cuuoaer Support Drpurtaca 
ftrdA No ctedtt hard alter W days frea daw ordHpaem Soery. bw uw aw abk uiiaiKewda lor new. unopened tofrwairofily 

CONSMUITIP 

When ibuppaf lor K pnduciv aak oor (oapeimts ibuw Mrw nlond pohcies 

MMudiWli. iMel. ISM. Hcietdev PlaHcaoKs. Seagaie. Bbstetn DtgiBi. ATOT. loapag. Ihndy laadag Edge. Sperry. and ITT aw legntered 
iiadraarks oT ibetr lesprettve coinp an tes IBM K. ISM XT. IBM AT. aw mdeearEs of IBM Cotpunika leading Edge K. Sperry K. Vyse K. 
Caapnq Deskpeo. ATAT 6100. 1Sndy lOOlland Ibndy liOOafrnadrmtrksortbmcipcctiveciiapMies 
Soar guawaies way be U n we d K'sLwuirdieBtrquipamtcvnirird a be eoaplaa with KCUauB standards AHpncnarriabirautiiangr 
wuhoanDCU 


CIRCLE 539 ON READER SERVICE CARD 




LANGUAGES THAT ARE CMISIII6.1HE BKGI 
PROGRAMNUNG BACKLf 


EAnNG NICE BIG NO 


E CAUSINGTHE BIGGEST 
OGIN MSIORy ARE AIM 
iiB IN OUR poam. 


Whether it’s BASIC, CCMX,, 
Pascal, “C”, or a data base manager, 
you’re being held back. 

Held back because the langua^ 
has frustrating limitations, and the 
prograjnming environment isn’t 
intuitive enough to keep track of 
what you’re working on. 

hi the real worid, there’s pres- 
sure to do more impressive work, in 
less time, and for more clients. 

We’ve been given some incredibly 
powerful hardware in recent times, 
out the languages aren’t a vdiole lot 
better than th^ were 20 years ago. 

So, whatever langua^ you have 
chosen, by now you feel it s out to 
get TOu — because it is. 

^ire, no language is perfect, but 
you have to wonder, “Am I getting 
all I deserve.’’’ 

And, like money, you’ll never 
have enou^. 

Ptetty msmal, huh? 

We thoi^t M, too. 

So we did something about it. 

MfecallitCLARIOfr 

You’ll call it “mcrediUe." 

Distributed on 7 diskettes, 
CLARICE consists of over 200,000 
lines of code, taking 3^ years to 
hone to “worlddass” prformance. 

With CLARKDN you can 
write, compile, run and debug 
complex applications in a 
New York afternoon. 

Even if you’re in Savannah. 

It gives you the power and 
speed to create screens, windows 
and reports of such richness and 
clarity you would never attempt 
them with any other language. 

Because you would have to 
write the code. 

WiA CLARION you simply 
! screens usirig our 
“t utility and then 
CLARION writes the source code 
AND compiles it for you in seconds. 

Like wise, you can use 
REPC®TER to create reports. 

Remember, only CLARION can 
recompile and display a screen or 
report layout for modification. 

And with no time wasted. 

All the power and facilities you 
need to write g^t prcgr^s, faster 
than you ever 


Programs that are eaw to use. 

Pn^rams that are a pleasure to 
write. 

And to you that means true 
satisfaction. 

You’ve coveted those nifty popup 
help windows some major applica- 
tions feature. But you can’t afford 
the time and eneii^ it takes to 
write them into your prcpams. 

That’s the way it usea to be. 

So we fixed that, too. 

CLARION’S HELPER is an 
interactive utility that let’s you 
design the most effective popup 
help screens that you can ima^e. 
And they’re “context sensitive* 
meaning you can have help for 
eveiy fiad in your application. 

Unlike the other micro 
lan^ages, CLARION provides 
dedaral ' 


abons. 


, and 
ictions to process 
dates, strings, 
screens, reports, 
index^ files, 
DOS files and 
memory tables. 



sirnui 


^CLARION 

DeptA2PG/7 

1-800-354-5444 


Imagine making source 
changes vrith the ( 

TCSL A singde keystn^ termi- 
nates the ESnX^, k»(fo the CCM- 
PILER, compiles the program, loads 
the PWXIESSC® and executes the 
prcwam. It’s that easy! 

Our data management carabili- 
ties are phenomei^. CLARION 
files permit any number of conqxis- 
ite k^ which are updated dynami- 
calW. 

A file may have as many keys as 
it needs. Each kCT may be com- 
posed of any fields in any order. 
And key files are updated when- 
ever the value ct the key changes. 

Like SCREENER and RE- 
POriER, CLARICW’s FILER utility 
also has apiece of the CLARICE 
CCMPIIER. To create a new file, you 
name the Source Module. Then you 
name the Statement Label of a file 
structure within it. 

FILER will also automatically 
rebuild existing files to match a 
changed file structure, ft creates a 
new record for eveiy existing rec- 
ord, copying the existing fields tmd 
initializing new ones. 

^Sounds pretty ccanplicated, huh? 
I Not with CLARION’S docu- 
mentation and online help 
screens. If you are currently 
competent m BASIC, Pascal 
or “C” you can be writing 
CLARION aiqilications in a 
day. In two days you won’t 
believe the eloquence of your 
CLAR04 prom'ams. 

CMcay, now for Qie best part of 
all. You can say it in CLARKE 
for $295.00— plus shipping and 
handling. All you n^ is an IB^^ PC, XT, 
AT or true compatible, with 320 KB of 
memoiy, a hard disk drive, and a parallel port 
And we’ll allow a full 30 day evaluation 
period. If you’re not satisfied with 
CLARION, simply return it in its 
orimnal condition fen* a full refund. 

B you’re not quite ready to take 
advantage of this norisk 
opportunity, ask fen- our detailed 16 
color Drochure. ft vividly 
illustrates the ele^ce of 
CLARION. Consiaa- it a preview of 
programming in the fast lane. 
Either way, the 800 call’s a freebie. 


MwwoiisgiBRiic \»uasmKfM fmmwoinmkiiim 305/7K-4555 

IBM is a registered trademark d International Business Machines Corporation. CLARE]^^" is a trademark d Barrington Systems. Inc. 01966 Barrington Systems 
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W^TING FOR 
THE NEXT LEAP 
FORWARD 

Norton ponders some fundamental questions about the future of the PC family: Who’s in 
charge? What’s IBM doing? Where’s the PC heading? Should you be concerned? 



I t was over lunch at the Harvard Univer- 
sity faculty club that they put the ques- 
tion to me. "We just equipped the en- 
tire department with ATs. Do you think it 
was a wise move?" What they really want- 
ed to know was, would they get fired for 
buying those machines? 

1 always hear such questions with trepi- 
dation. Since I'm supposed to be a PC 
guru, people expect me to have all the an- 
swers. So I'm often faced with lots of 
questions that I can't answer; lots of times 
they're big questions that don't even have 
answers. 

This time I was in luck: I knew the an- 
swer. They were in luck, too: they'd made 
the right move — their jobs weren't in jeop- 
ardy. 

WHITHER THE PC? But even though 
I was able to give a simple answer, the 
question was really quite deep and com- 
plex. To answer it, you need to consider 
the larger issues of "Whither goest the PC 
family? What’s IBM up to? Who's in 
charge of the PC?" 

The reason the issue gets so complicat- 
ed is that, as everyone knows, however 
quickly the computer universe changes, 
change occurs even more rapidly in the 
personal computer realm. Barely a year 
elapsed from the time of the introduction 
of the original all-floppy-disk PC to the ap- 
pearance of the hard disk XT. And just a 
year after that, the stunningly fast AT 
came onto the scene. In the meantime, 
we’ve seen the appearance and disappear- 
ance of the PCjr, the spectacular rise of 
Compaq (the quickest-ever rise of a com- 


pany from stail-up to Fortune 500), and so 
forth. 

Paradoxically, we also seem to be in a 
remarkably long period of calm. We saw 
the PC, XT, and AT introduced roughly a 
year apart. But since the AT’s introduction 
more than 2 years ago, nothing has come 
along to surpass it. Thus, the next big tech- 
nological step is long overdue. Not only 
that, everyone has a pretty good idea of 
what that step is supposed to be — the new 
generation of PCs based on the Intel 80386 
microprocessor (as the PC was ba-sed on 
the 8088 and the AT on the 80286). 

From this perspective — a history of 
rapid change, and the obvious technology 
for the next jump forward — it would seem 
clear that things are poised for that leap that 
would make all our PCs and ATs obsolete. 
But ... it ain’t necessarily so. 

What is true is that before long we’ll see 
some hot 386 machines, probably sooner 
than 1 would have predicted (just as the 



286-based AT appeared exactly a year 
sooner than I thought it could). And it is 
also true that we’re going to see some ad- 
vanced operating systems (DOS 5 or what- 
ever) that will make both 286 and 386 ma- 
chines do phenomenal things. But. the 
most important thing is (drumroU) it 
doesn’t matter (cymbal crash). 

FROM SUCCESS TO FIASCO Why 

doesn’t it matter? For the same reatson that, 
from IBM’s point of view, the PC has gone 
from spectacular success to utter fiasco. 

Everybody knows about the spectacular 
success. It was quick to happen and obvi- 
ous to everyone. IBM unveiled the PC 
very timidly (offering machines with no 
disk drives and a ludicrous 48K, in case 
people just wanted BASIC Tinkertoys), 
but the PC immediately raced far beyond 
IBM’s best hopes. The PC has grown so 
much that it contributes not a sliver but a 
significant fraction of IBM’s gross reve- 
nues. 

The fiasco is emerging more slowly and 
isn't quite so easy to see. but. from IBM's 
vantage point, it's certainly ominous. 

You see. IBM is used to being in charge 
of its customers. IBM mainframe sales- 
people had an old saying, “Don't let the 
customer get in charge of the ac- 
count" — meaning the IBM salesperson 
tells customers what they need and what 
they'll buy. Heaven forbid that customers | 
should m^e up their own minds. It was all | 
accomplished with skilled sales manage- | 
ment and subtle manipulation. | 

That sales technique was easy enough I 
to use when IBM had tens of thousands of = 
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very corporate and very executive custom- 
ers. When IBM told those customers that 
their old machines were obsolete, they 
bought new ones. It all worked pretty 
darned well. 


With the PC, though, things are differ- 
ent. First of all, the customers don’t num- 
ber in the tens of thousands, but in the mil- 
lions. (Before long, in fact, it’ll be tens of 
millions,) And those millions of people 


don’t have executive manners — they’re 
feisty consumers. 

Those millions of PCs out there have 
created a tremendous inertia that is all but 
impossible to overcome. Nothing on earth 
is going to get all those people to replace 
their machines with something else Just be- 
cause it’s newer and more wonderful. 

PCs AS COMMODITIES And that's 
just the half of IBM’s nightmare. The other 
half is that, as we all know, the PC has be- 
come a “commodity,” which means that 
we no longer have Just the original IBM 
brand along with a few others, like Com- 
paq and Tandy; we now have zillions of 


■ We’re going to see 
some advanced operating 
systems that will make 
286 and 386 machines do 
phenomenal things. 

brands of PCs, plain and fancy, cheap and 
dear — all of them able to tun Lotus’s 1-2-3 
with no sweat. 

Thus, while you and I may deliberately 
choose to pay more for some of the subtle 
quality that we get from IBM and Com- 
paq, the typical consumer has learned that 
a generic PC is Just fine for his or her needs 
and can be a whole lot cheaper. In fact, 
you and I have discovered that, too. (My 
office now has as many cheap Epson Equi- 
ty Is as top-of-the-line ATs and Compaq 
286s.) 

All this has led to a tremendous change 
in the relationship between PC users and 
IBM. Many of us may have started out 
with a strong respect for and loyalty to 
IBM. But when we find all those great 
deals on PCs with brand names like Lead- 
ing Edge, Epson, and Tandy and discover 
that these machines can actually mn all 
that great PC software out there, you can 
bet we no longer have much loyalty to 
IBM. There may be a warm spot in my 
heart for IBM, but not in the hearts of the 
majority of cost-conscious PC buyers. 




Accounting For Micros 


1525 Set of Three 
$455 Set of Rve 



ACCOtiHTMQfWmgjmi^Xi 

integrated at,\ountirllM»uiuaBft whhir 
meet pru^sioiul 

last and easy to use, wilholimietelB-. 
structions Our manual (shown 
also indudes helphil infiirmatiDi 
bookkeeping and computers. 

SENBiAL LEDOBt $125 

AUoh-s up to 1.000 accounts & i.OOO 
transactions'month. Retains morend 
balances for Last year. This Year and 
Forecast Includes Cash Disburse- 
ments, Cash Receipts and General 
jinimals Reports include Balance 
ShiTet. Income Statement, Annual 
Summaries and Jnumal Rrpc>rts. 

ACCOVMTS KCBWBLE $05 

Allows up to 2,500 customers and 1,000 
invoices per month. Invoicing can access 
Inventory .Module. Keeps customer 
names and addresses. Invcnce phnte on 
plain paper or any pre-prmted form. 
Statements can be printed at any time 

iMVEffnm $125 

Allows up to 4,000 parts. Keeps 3 
month history of unit sales as w^ as 
year to date. VMih AR, can he used as 
point of sale system (prints invoices, 
handles cashj. Reports indude inven- 
tory Value and Stock Report, Internal 
and Customer Price List. 


and hand- 
Bmputerdiecks 
on any pre-priWRnorm. Keeps vendor 
names and addresses. 


Try *11 f pmgrtitti tbwe (CL, AK. AT, 
IN. m. Ordtr oar DEMO PISA for 
tit. 00 linriadn rhippingl. Coademtd 
rrniettf of Ihe ptogutat givt yoa rile 
"ftrl" of dst* ettiry tnd Kttu. Indadei 
umpit ttporii tnd iottrarlioti*. Sporify 
michine. 


. $125 


mrnoLL 

handle up to 100 employees with 
deductions per empkjyee. Deduc- 
tioas may be determined as tued dollar 
amounts or percentages, or referred to 
a table tor automatic kx>k-up. lax tables 
are easily entered, or puKtiased sepa- 
ratelv. Prints checks and WZf>. 




. 5125 


. $A*S 


SETOfnVt 

5ET0FF0VR 

seroFTHfia 


RVM ONMOST cm AMO m$t>OS 

tfpucpy iaUK.XTKlcAT 

CMmM hatmM tndfiadl 

Coopao Uem»mt 

Cmt CMonwM T*n*ipOt1SO 

e*0»m Pyrmene I'Cm 

£p»ooOX-V fIM} Sntot CPU athoeeoapUiUos 


The "Calch-Air ptogram. Files anv 
Ivpe of information fur ijuick access 
Name or subject oriented nith 15 lines 
of notes per name. Use TMAN as a 
mailing Kst, filing system, notebook, 
etc. Can be used alone or with data 
from CKjr other programs. 

Tiv 7)IUW0flNO $m 

HOWTO OROBh Please specify machine 
and disk format. You can pay by check, 
by VISA or .MasterCard (we need your 
expiration dale and card numberl, or bv 
L'PS COD (add 52.50 COD charge). Our 
price includes shipping .Minnesoy resi- 
dents. add 6% sales tax). We ship most 
ordets the same day. 


James River Group 

. 


Dept. PC 

125 North Rrst Street 
Minneapolis, MN 55401 
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YOUR SOLUTION > 

' IS BRILUANT, WATSON, 

BUT WHERE ON EARTH DIO YOU 
GET THE fNFORM/mON ? > 



ELEME/sTTARY, HOLMES, 
I USED R3RMTDOL. 
THE REST WAS EASY. 





Just like the famous Watson ~ 

and Holmes, FbrmTbol users / I 

constantly prove that good [ I 

information means success. \1 / 

Formlbol forms make it easy to 
get the light data for effective VA v 
management and to give infallible 
instructions to others. 

With quick, easy Formlbol, there’s no typesetting 


I 1 or other costly expenses and 
I I delays. 

/ I With FormTool’s intelligent 

— X line drawing and sophisticated 

— — word processing, creating 
perfect, custom forms is 
almost as easy as thinking! Formlbol users make 
more money and spend less. More productivity. 

It’s that simple. 


FORMTOOL’S r<EW POWER-PACKED FEATURES: 


Single keystrokes make screen-wide 
horizontal and vertical lines with perfect inter- 
sections, comers, T’s, double lines, and grids. 
Form-oriented word processing with 
wordwrapping, reformatting, justifying, and 
centering. 

Multiple form windowing, variable character 
and line spacing, standard and custom page 
sizes, auto tab stops. 

Multiple t>^ fonts, styles and sizes, large 
characters, diect access to ^phic symbols, hori- 
zontal & vertical typing, foreign character sets. 


Move and drag marked areas - even to other 
forms. Perfect fit of merged btocks. 

“Plug-in-and-print” using most dot matrix, 
laser, or inkjet printers. Sideways feature 
included fiee. 

I Form organizer gives complete history and 
specifications. You can actualfy see all farms 
before editing selection. 

I NEW MERGE. Fill in forms easily or specify 
dBASE, DIF, or ASCII data files and let 
Fomilbol merge it into your new form. 


Rjrms design manual, sample forms, on-line hefo, and printer customizing utility included. Add $4.50 for shifting. Add $10 for intematkmal sales. Florida residents add 
5%. Visa, MC or check. Ifomilbol 2.0 on sale 9/15/86 and requires: IBM PC/XT/AT or 10091; compatible (256K RAM minimum). No graphics card required. 

$95.00 with all new 2.0 features. 

See your dealer or call: 1-800-231-1149 (toll fitee) or 1-305-531-5486 iivFlorida. 

Or write: BLOC Development Corporation: 1301 Dade Blvd., Dept. P. C., Miami Beach, Florida 33139 


FdrmTool' 

Because productivity is everybody’s business. 


C 1986 BLOC DevekipnierU Carp. 
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At last! - Fast, On-screen 

FLOWCHARTS 


Finally! An on-screen flowchart proc- 
essor that knows about flowcharts - not 
just another “screen draw” program that 
makes you do most of the work. 

Interactive EasyFlow is a powerful 
full-screen graphics program dedicated 
to flowcharts and organization charts. 
With this program you can quickly com- 
pose charts on the screen. More im- 
portant, you can easily modify charts so 
they are always up to date. 

Features: • Text Is automatically 
centered, character by character, within 
shapes as you type it • Text formatting 
controls allow you to over-ride the auto- 
matic formating where desired • Lines 
are created by specifying the starting 
and ending points - the program auto- 
matically generates the route • Cut and 
paste facility allows arbitrary chart 
fragments to be moved, copied rotated, 
reflected or sent to/from disk • Shape 
insert-delete and row/column insert- 
delete • Charts can be up to 417 
characters wide by 225 lines high. 
Charts too wide for the printer are auto- 
matically printed in strips. • Charts can 
be larger than the screen - the window 
into the chart scrolls both horizontally 
and vertically as necessary • Works 
with many popular matrix printers in- 
cluding Epson, IBM graphics printer and 
compatibles. Full support for HP 
LaserJet and LaserJet Plus. Works with 


HP 7475A (& compatible) plotters. Can 
be used with ANY printer when non- 
graphic (character) output is acceptable 
• All standard flowcharting shapes in- 
cluded • Most shapes supplied in large, 
medium and small sizes • Extensive 
manual (tOO-i- pages) includes many 
examples • Context sensitive “help" 
facility provides immediate assistance at 
any time • Any number of titles can be 
placed on a chart • Commentary text 
blocks can be placed anywhere in the 
chart • Fast: written in assembly lan- 
guage • Plus many more features than 
we can mention here 

Requires at least 320K memory, DOS-2 
or higher and an IBM or Hercules com- 
patible graphics card. On EGA, full 
640x350 resolution is used. 

Order direct for only $149.95 + $2.00 
S&H (USA/Canada), $10.00 (foreign). 
Payment by MO, check, VISA, 
MasterCard, COD or Company PO. 
Rush orders accepted ($15.00 S&H; 
USA/Canada only). Rush orders re- 
ceived by noon will be delivered the next 
business day (to most locations). 

Order Desk: 1 - 800 - 267-0668 

The sample screen display shown below is typical of 
what you see while editing a chart. Other screen dis- 
plays are provided for entering titles, changing 
options, gettirig tieip’ artd so on. 


STATUS BAR (not to be 
confused with a wet bar) tells 
you what Interactive EasyFlow 
is doir>g at all times. 


TEXT/MESSAGE 
WINDOW used to enter 
user text ar>d to display 
messages from Interactive 
EasyFlow. 


CURRENT SHAPE 
WINDOW • shows the 
content of the current 
flowchart shape (the one 
under the SHAPE 
CURSOR) in complete 
detail. 


HavenTree Software Limited 

P.O. Box 1093-P 

Thousand Island Park, NY 13692 
Information: (613)544-6035 ext 49 


CHART WINDOW gives an overview of your chart; this 
example shows the ‘normal’ view. “Close-up’ view shows a 
smaller part of the chart in more detail. “Wide-angle' view 
shows a larger part of the chart at reduced size. 



SHAPE CURSOR shows where you are in 
the chart. Cursor keys move it around; chart 
window scrolls if you run off the edge of the 
wirxjow. 


CIRCLE 201 ON READER SERVICE CARD 
PC MAGAZINE 


OCTOBER 14. 19 


90 


■ PETER NORTON 


And so, the reins controlling the PC 
family have passed from the hands of IBM 
into the hands of the consumer. Naturally, 
this is bad news for IBM; you can expect to 
see the company looking for a way to 
evolve the PC away from its commodity 
status and back into a proprietary IBM- 
branded product. 

But I don’t think that it can be done ex- 
cept in a very limited way, such as in tar- 
geted specialty markets — rather like the 
way the RT PC is a specialty member of 
the PC family. 

THE GOOD NEWS For the user, all 
this means that the PC as we know and 
love it has stabilized into a familiar and re- 
liable part of civilization. It's a lot like the 
layout on a typewriter keyboard — it may 
not be the greatest, but everybody knows 
how to use it, so it’s not going to change 
much. 

So if a good friend or relative asks your 
opinion on whether to buy a PC or wait for 
something newer and better to come 


■ The reins controlling 
the PC family have 
passed from the hands of 
IBM into the hands of 
the consumer. 


along, you could feel safe recommending 
that he or she go ahead and buy one and get 
the benefit of having it today, secure in the 
knowledge that it won’t be rendered obso- 
lete tomorrow. 

You could also feel safe betting your 
job on a recommendation to stock your of- 
fice with ATs, like my friends at the facul- 
ty club. 

So whither goest the PC family? On- 
ward and upward, but not so far or so fast 
that it leaves the vanilla PC and trusty old 
software like WordStar behind. What’s 
IBM up to now? A desperate and failing 
effort to regain control of the PC familly. 
Who’s in charge of the PC? You and 1, 
buddy, not IBM. 

86 



Princeton 

Graphic Systems wins 
Woria Class competition 
three years running. 


Sharp tBsolution, full compatibility, and rug- 
ged reliability. Thafs what you get in every 
Princeton Graphic Systems monitor. Thafs 
why Princeton Graphic Systems is number 
one in the minds of more and more personal 
computer owners every year. 

Only Princeton Graphic Systems offers a 
complete family of quality personal computer 


displays. Our color and monochrome monitors 
outperform the competition every time. Thafs 
why, for the third year in a row, our HX-12 high 
resolution color monitor has bron voted best 
in the world.* 

So for the very best in personal computer 
monitors, pick the company thafs number 
one. Princeton Graphic Sy^ems. 

'PC WORLO IMgsine^ 1906 WoiM Om Sumy. 



n ^INCETON 


I 


PRINCETDN* 


601 Ewing StreM, Bldg. A. Princeton. NJ 06640. (609)683-1660, Taiex: 821402 PQSPRIN (800)221-1490. exL 1702 
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CALL TOLL FREE 1-800-382-2242 



TURBO PC 



7 Trap Falls Rd. Shelton, Connecticut 06484 


(SmBiIow) 


WE WILL BEAT 


RUNS ALL MAJOR 
SOFTWARE WRITTEN FOR 
THE IBM PC.'XT,' 

AND COMPATIBLES. 

DUAL SPEED SYSTEM UNIT. 

(HUNS AT 4 77 OR 7 4 MHZ. 
KEYBOARO SELECTIBLEI 

640 KB MOTHER BOARD 
INSTALLED AND TESTED. 
360 KB FLOPPY DISK DRIVE. 
(PRODUCED BT MAJOR INDUSTRY 
MANUFACTURERS! 


(im 


m AT STYLE KEYBOARD. 

■ 135 WATT POWER SUPPLY. 
UL APPROVED. 

■ 8 EXPANSION SLOTS 

(FUP TOP COVER PROVIDES EASY 
ACCESS TO EXPANSION SIDTS) 

■ MS DOS 31, USERS MANUAL 
AND 2 YEAR UMITED 
WARRANTY INCLUDED. 

■ ADDITIONAL CONFIGURA- 
TIONS AVAILABLE. 

OVER 60% 
FASTER 
THAN THE 
^ IBM FC-XT'“ 

S775.00 


TURBO 286 


RUNS ALL MAJOR 
SOFTWARE WRITTEN FOR 
THE IBM PC,'AT,- 
AND COMPATIBLES. 

8 MHZ SYSTEM UNIT 

(6 MHZ SYSTEM UNIT 
ALSO AVAILABLE] 

640 KB MOTHER BOARD 
INSTALLED AND TESTED. 
1.2 MB AND 360 KB 
FLOPPY DISK DRIVE. 

(PROOUCED BY MAJOR INDUSTRY 
MANUFACTURERS) 



AT STYLE KEYBOARD. 

200 WATT POWER SUPPLY. 

8 EXPANSION SLOTS 
I MS DOS 31,' USERS MANUAL. 
AND 2 YEAR UMITED 
WARRANTY INCLUDED. 
TWO SERIALS AND ONE 
PARALLEL PORT 
CLDCK/CALENDAR WITH 
BATTERY BACKUP 
COMBINED FLDPPY/HARD 
DRVE CONTROLLER CARD 

OVER 30% 
FASTER 
THAN THE 


_ IBMPC-AT'" 

'g mmm S1945.00 
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S3.00 


BACK-UP / 

COPY SOFTWARE 

CENTUI POIN? 

(OFF II P( I8.S0 

PC Option Booid 73.00 

CowMitf . 37.00 

Fimi GENEIATIOH SOFTIttlE 
Fosibock 9f00 

TUIKEC 

irgnsM Moduls A, B. ( « 0 30 00 

CHIPS 

INTEL 

iflid 0087 Meth Ci>-Pio(tuo( 114.00 

hni 6087-2 Moib (»-Pmeui 160 00 

liM 60287 Motti Co-pRKtuoi tt 184.00 
MUM HAND (HIPS 
SMoi 64k ISONS 10.9S 

$« of 2S6k ISONS 28.S0 

DESKTOP / 
UTILITY SOFTWARE 

ALPHA 

byworki 47 00 

nURIAU 

1 DIR 

miAND 

SMwk 2800 

SMock N«-ProNcli6 44.00 

SupvkA <0.00 

TiowingSMik 41.00 

TnnfAn Sidikick tdwWuck 73.00 

aNTlZl POIHT 

PCIoob . . T8.00 

OIOUL RESEAKH 

Cim Coh^ 117.00 

Gan Grapli . 142.00 

Gim Wvikhul 66.00 

CdTi Dnklop 26 » 

Girn Oiiw A^Onklop . . '9 00 

EXECUTIVE srsnMS 

X Int . . 27.00 

MICROSOFT 

WnAm 61.00 

PETER NOnON 

UtCtin 31 SI.OO 

Norw CoamondH . CAU 

QUAintOEa SOFTVME 
Onq^ . . . Sa.OO 

RMSon 

Pro by 74.00 

sonloeic 

Vek Opimw . CALL 

Sofnm Cmouui CAU 

Double Dos CAU 

ACCOUNTING PACKAGES 

ipi 

GMAdAu.ARAPaPoyral 263 00 

Job Cmm V ImviloiY 399.00 

QUNGlitS 

Ron to bdn Smn 63.S0 

mRCIEEN sonwiE 
Oitt-NiiMFlus 141.00 

OPEH SYSTEMS 

Accouidng Sabm CAU 

PEACHTKE 

BocktoBom 184.00 

PmcMim GUPIAR 243 00 

SOIKIM 

ARAP/OL . 263.00 

SUTE OF THE ART 

ktmum 323 

UNTTED SOFTMARE 

In Koine Accounloal . . 10S.00 

DATABASE SOFTWARE 

ALPHA SOETWRE 

Dqti^ Monogei II IS600 

ASHTON UTE 

OSnan 27S.OO 

D Bine III Plui 399.00 

D6gu III + ton P9k 639.00 

NRLAHD 

RMIb 66 00 

KB 8 6ELLEH 

OuKk Code 111 . . . 138.00 

Quick Inte ill (l^oNclad) . 76.00 

Quick bporl 111 136 00 

OGtophlll 138.00 

Dvtl III Pirn 76 00 


INFOCOM 

Comentone 

INNOWIVE SOFTMUS 

77 00 

Sffloil SoflMia System 

409 00 

Snort SpelMQ (heckei 

MKRQ UU BASE SYSTEMS 

76 00 

Knowleclganian 11/2 

76S00 

K Mouse 

45.25 


. 94.00 

KGnpli 

100 SO 

< Report 

IQO.SO 

KPoint 

MKIORIM 

4S.2S 

Ckwt20 

124 00 

Eitended Repoit Wntet 

77.00 

RBoseSOOO 

NAHTUCKET 

30aoo 

pSStiust snrMs 

345.00 

Poneibose 

SOfTWIE PUBLISHING 

T86 00 

PfS. fb 

76 00 

PFS: Ri^ 

67.00 

GRAPHIC PACKAGES 

APPLIED SOFTWARE TECHNOLOGY 
Veesdorm XI 

IPS 

SI.OO 

Busmss Graphs 

212 00 

Owheod Exprass 
lUGHTBIU ROBERTS 

102 00 

Grophis bitnec 

M^RIUNfi 

SI.OO 

Ptait Shoo 

Giopbics library 1 

CONNEaKUT SOmORE 

35 00 
20.00 

Pmtei Boss . . . 

89.00 


39 00 

OflA TRANSFORMS 

Fontrii 

78 00 

Fontpocks Ml . 

DfCmON RESOURaS 

14.50 


220.00 


192.00 

Sig^toi 

145.00 

Mop Mcstei 

DIUIAL RESEARCH 

226.00 

DR logo 

ENElfRONKS 

62 00 

Eflargraphes 

158 00 

EnervopliKS b Fbltoi Option 
Enecdim 

203.00 
165 00 

GO 

Grapbemtot Combo POck 

277.00 

HARWRD SOFTWRE 

Pwsantotai Grophits 

23500 

Free tonce . . . . . . 

193.00 

MKROCRAPHX 

fCDnm 

MKROSOFT 

214 00 

Choft . . 

KSOnWAlE 

175.00 

[lecutN Pictun Shov 

sonoun 

145.00 

Foncy Fonts 

SOrtSTYLE 

135.00 


35.00 

SetFX 

SOFTWE PUBLISHING 

3900 

. 76.00 

SPECTl^ HOIOIVTE 


25.00 

SPRINGBOARD 


33.00 

OpAitVoll .. 

16.00 

QipAitVol? ... 

23.50 

T MAKER 


MOUSE SYSTEMS 

PC Poitf 64,00 

PCJrMouse 119.00 

PC Hob II CAU 

PCibMei^ -t- Reody CAU 

HATES, CH 

Modi II Jeyjikk 2S.S0 

Mod) lll.lMick 32.00 

Gome Port M l» Mm 38.00 

KRAn 

Tm Button iomMi . 26.00 

Tima Button Joystick . 34.00 

SUMMAGIAPHKS 

Sumne Sblocli 12 e 12 33S.00 

HOME FINANCE 


vn«s,»ES 


Bettitw Qieckbook 

41.00 

CIS 


Snxkmk II 

. . 46.00 

(ONTINEHUl SOFTWME 


Hoine Acowntonl Phis . . . 

. 78.00 

OIW JONES 


Mwkel Mmgei 

147.00 

Saeodsheat Imk 

WWAIOSOFT 

14700 

Real EsMe Amtyni III . . 

207.00 

Mmaging tout MoMy 

11500 

Monoging the Market. 
yineilV^pM 

86 25 

(Mbs & Sense WFowest 

. 95.00 

SCARBOROUGH 


NeiWvik 

. S7.W 

SIMON AND SCHUSTER 


JK lessen Mtewy 

53.00 

TIMEWORKS 


Syktio Pirtais Rn Ftaiw . . 

68.00 

TtlRHIMG POINT 


Tlnto is Mowy 

72.00 


INTEGRATED 
SOFTWARE 

ASHTON TffE 

Ftommfk II 399.00 

Fforno lock 23.00 

UJTUS DEVEtOPHENT 
123 

Syiybony . 

soMe group 

EnM 


305.00 

425.00 


333.00 


SOFTHUE PROOUerS 


0pm Access 

XANARO 

200.00 


275.00 

PROGRAMMING 


UNGUAGES 


TRUE BASH 



99.00 

lOIDIIlAHP 


Turbo Postal i^7 Qi M6CD 

58 00 

Turbo PttscM M80B7 -I- KD . . . 

5800 


40 50 

Tiebo Commoiks 

38 00 

T«bo liofelwo 

55.00 

Tinbo Gnpbics looRw . . 

39 95 


39 95 

Turbo Editor TooliaR 

38 00 


23 W 

Turbo Nm Pock 

5100 

Turin Pioloo 

58.00 

luibo lumbo Pock 

133.00 


CkdwtPubWw 
Ckk All Effocts . 

Ckk An lenen .... 

UNISON WOUO INC. 

Pifii Mostoi 
AitGobivI 20 00 

GRAPHIQ TABLETS 
AND MICE 

KOALA 

Etocutni Piesmlotion 0 . . . 86.00 

bola Pod 86 00 

MEMA CYtERNnKS 

OR Hob II CALI 

MICROSOFT 


OIGIIAl RESEARCH 
10S.OO C Bosk Cenglai 
CALL CPM/66 
31 M UFEWB 

loriii ( Compdei 

3! 00 f"t |yT* 

uFtnce newMS 
MKROSOFT 
Owck Bosic Conpbf 
Bosk Conplii . . . 

CConebi 

CobdC^ .. . 
Ftutnii Compiet . 
Motto AssenUai 
Posed Conpk . . 
SUMMIT SOFTWRE 
Betiei Bosk 


237.00 
76.ra 

. wna^ 

60.001 

227.00 

197.00 

287.00 
397 00 

198.00 
.9100 

191.00 

116.00 


Ncytheastern Software Turbo PC is a trademark of Northeastern Software IBM PC. XT IBM PC, AT are trademarks of IBM Corporsttcxi 
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640x480 on the MULTISYNC 
**Bulletproor* EGA Supeiset! 



1. MS Windows/640 v480 



2. Guaranteed EGA Compatibility 


^ 640 

X 

480 

Profes- 

sional 

CAD 

132 

Column 

; 100% 

Presen- 

tation 

Graphics 

n 

Zoom i 

EGA 

Window 1 

BOX 

Terminai 

f 

60 

Entu- 

Hercules 

Lotus 

lalion 



!■; ' 



5. Dr Haio Zoom Window in EGA or '480' Mode 


Suggested 

List 

$ 680.00 



FREE 

Enhanced 
Dr. Halo 
Package 



Can your current EGA graphics board meet 
the 10 Point Challenge of Eva/480? Let’s 
look at the benefits. 

1. Eva/480 Exclusive! 640x480. 16 colors from 64 color palette! Software support for 
MS Windows, Lotus. Dr. Halo. Halo based products and AUTOCAD'! 

2 . Eva/480 Delivers state-ot-ttie-art in "bulletproor EGA compatibility! Any program 
for the IBM EGA will run on Eva/480i Total 256K feature-set ixludes 16 colors. 64 
color palette, smooth scroll, pixel pan and split screen! 

3 . Eva/480 Exclusive! 80x60 crystal clear spreadsneet with Lotus 1-2-3 in MOO" mode! 
Lotus graphics in 640x480. 16 colors for amazing presentation graphics resolution! 

4. Eva/4e0 Delivers 132x44/28/25 text display in EGA mode! 132 column multiple 
applications support ixiudes: Terminal emulation, VTIOO, 3278/79 MODS, Lotus 
1-2-3. Symphony and word processing, 

5 . Zoom WindowA/iewport provides a "Power EGA Superset" standard on Eva/480! 
FREE enhanced version of Dr. Halo supports hardware zoom factors of 2x. 4x, 8x 
with total viewport access to display memory In both "480" and 350 (EGA) modes! 
Pixel editing in up to 64 viewport segments! Panning in zoom window! Unparalleled 
professional power at an unbeatable price! 


6 . Total downward compatibility with Hercules” Mono, IBM CGA color via standard 
CM II Module included in Eva/4eo package. 

7. Parallel port standard on Eva/480, 

8 . Incredible utility software support lor Lotus. MS Windows. Dr. Halo. Halo-based 
programs, optional AUTDCAIO! 

9 . One Year Warranty! Made in the USA with Tseng Labs custom VLSI ET2000 Senes 
Chip Set! 

lO. FREE enhanced Dr. Halo which utilizes advanced "480" mode resolution and zoom 
window/viewport superset! Complete customer support from Media Cybernetics 

'AUTCXTAD Driver Optional $49.99 (60 day introductory otter- FREE AUTOCAD Driver) 

Monitors Supported: IBMMonoandccimpalibles(Hercules&MOAmodes).IBM 

Cdotand compatibles (IBM CGA & EGA modes). IBM ErVianced and compatibles (IBM EGA irxxle). 

NEC MULTISYNC (Eva/480 mode). 

Systems Supported: ibmpc/xt/at and true compatibles. 

EGA IS TM ol IBM. EGA PAINT is TM ol RIX. MULTISYNC is TM ol NEC. AUTOCAD IS TM ol AUTO- 
DESK. WINDOWS is TM 0 < Microsoft. PCDCTrAT is TM ol IBM Corp . EVAHSO is TM ol Tseng Lata. 

HALO is TM Of Media Cybernetics. 1-2-3 is TM of Lotus Oeveioptnent Corp.. HERCULES is TM of 

Hercules Computer Technology. VTIOO is TM of DEC. 



Tseng 

IIS Labs Inc. 


205 Pheasant Run. Newtown. PA 18940 • (215) 968-0502, TELEX 705179 
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VIEWPOINTS 

■ JIM SEYMOUR 


The decline of 

THE CENTRAL 
OFFICE 



Downtown office-space developers are likely to find themselves out of luck as companies cut 
employees’ commuting time with networks of PC-connected suburban satellite offices. 


O ne of the standard allegories used 
by futurists is the image of a peo- 
ple living on the upper reaches of 
the Amazon. Nurtured by the great river, 
the society is bound to it by generations of 
cultural ties: puberty rites, birth ceremo- 
nies, death rituals. 

Their existence is whole and complete. 
Tribespeople may never have traveled 
more than a mile from a village, but they 
know all they need to survive and prosper 
in their world. 

Blit then, let us imagine, the govern- 
ment of the nation that includes that stretch 
of river decides to build an enormous hy- 
dropower development a few miles up- 
stream or downstream of their village . 

It does not matter which: If upstream, 
the surging river flow past their village will 
be reduced to a trickle, and the continual 
soil-enriching flood cycles of years past 
will be no more. If downstream, an enor- 
mous lake will rise behind the dam, flood- 
ing their village and driving them to higher 
ground on the banks of a vasUy different 
body of water. 

In both cases, their culture, tied so 
closely to the river, is forever changed by a 
force they could not anticipate and which 
they are utterly unable to cope with. 

They have been blindsided by a phe- 
nomenon outside their experience. 

A LURKING DANGER Something simi- 
lar lurks in the wings for developers of of- 
fice space in American cities. Already be- 
set in many areas by low-occupancy rates, 
giveaway lease rates, and other curses of 
overbuilding, these developers hardly 


need any more bad economic news. 

The villain they face is the rapid ad- 
vance in the PC’s telecommunications ca- 
pabilities, aided and abetted by executives' 
and professionals' growing disgust with 
long commutes, downtown parking costs, 
and the inflated cost of inner-city prime of- 
fice space. This phenomenon is one exam- 
ple of the ways PCs and related technol- 
ogies ate changing the ways we live and 
work. And it betrays a growing sense 
among managers and workers that more 
and better van-pooling arrangements, dia- 
mond express lanes for commuter buses, 
and staggered working hours may not be 
the wave of the future. 

Some legal, accounting, and engineer- 
ing firms, for example, are already active- 
ly questioning whether offices in down- 
town high-rise bank towers ate worth their 
human and capital cost. For much of their 
work, people in those firms can operate a 
lot mote easily, comfortably, and produc- 
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lively from satellite offices around the 
city’s periphery. 

Commuting time can fall from half an 
hour or more each way — sometimes, 
much more — to a few minutes. First-class 
suburban space may cost half as much as 
downtown space. In a suburban office, the 
workday is no longer defined by employ- 
ees’ willingness to outsmart or endure traf- 
fic-flow patterns morning and night, and 
no longer begins and ends with enervating 
rides in sluggish traffic or with shoving 
matches in subway stations. 

SATELLITE OFFICE NETWORKS 

Many of these “knowledge workers” al- 
ready rely on PCs, of course, but the real 
keys to the .spread of networks of satellite 
offices are the coming advances in tools to 
interconnect those desktop machines from 
office to office and to tie them to larger 
computers, probably (but this is irranateri- 
al) in a central office that remains down- 
town. 

As workers learn that they can reach 
colleagues in other satellite offices as easi- 
ly by computer as they once did by walk- 
ing down the hall — and can exchange doc- 
uments, budgets, schedules, and plans 
through high-speed modems while dis- 
cussing revisions on a second telephone 
line — they fall hard for the idea of subur- 
ban offices. 

This scenario is a giant step beyond the 
obsolete, limited vision of clerical “tele- 
commuters” handling repetitive data-en- 
try from their dining tables. As with other 
innovations, the idea didn’t have much ap- 
peal to management until more-valuable 
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processes were involved. Also, employees 
in work-group satellite office environ- 
ments avoid the loneliness of the solitary 
home worker and the distractions of house- 
hold routine. 


Certainly many firms will find they still 
need some presence in the central city for 
occasional meetings with their clients who 
are based downtown, for staff meetings, 
and perhaps for the (declining) status of 



Roll up your sleeves. 

The project is approved. You've got the people 
and their commitment. 

Now you can get started— with software that 
works as hard as you do. 

Primavera Project Planner* helps you plan and 
schedule up to 10,000 activities. Then it provides criti- 
cal information throughout your project so you can 
change course, resolve conflicts, redirect resources 
and control costs. 

Created with features to make a tough project easier 

Available for both the IBM PC and the VAX, 
Primavera lets you choose beginner or advanced modes 
for data entw. Gives you the capability to classify your 
activities in 20 different ways for maximum flexibility in 
sorting, summarizing and reporting. Lets you transfer 
data directly into dBASE HI,® Lotus® or ASCII files. 

Helps you see what’s happening with on-screen bar 
charts, histograms or plotter graphics (optional). 

Send for our $35 demo 

The best way to judge Primavera is to see it in 
action. Send for our demo— then roll up your sleeves 
and get ready to be impressed. Primavera knows how to 
get the job done. On time. And on the money. 

Project management software 
that works as nard as you do. 

PRIMAVERA SYSTEMS. INC. 

Two Bala Plaza • Bala Cynwyd. PA 19004 • (215) 667*8600 • Telex: 910 997 0484 
Primavera project management software: 

Primavera Project Planner • Finest Hour (hourly scheduling and multiple calendars) 

• Primavision (optional plotter graphics) • Available for MS-TOS and VAX environments 


havinga “downtown location.” 

But rather than 40,0(X) feet on two 
floors, that office can become 2,500 feet of 
space that includes a reception area, a cou- 
ple of conference rooms, and a few modest 
shared offices to be used by whoever in the 
firm is in the central office that day. 

Many central-city developers are find- 
ing prospective tenants less interested in 
their new "smart buildings" than they'd 
expected. In part, that’s because prospec- 
tive tenants have begun to recognize the 
limitations of the expensive, centralized 
megaoffice — no matter how much coaxial 
cabling has been installed. 

This change is neither trendy nor tran- 
sient, but represents a fundamental restruc- 
turing of the office-space market. And, as 
in so many watersheds of social change, 
it’s ripe with new business opportunities 
for the agile. 

The impact on our lives — on how and 


■ As workers learn that 
they can reach colleagues 
in other satellite offices 
as easily by computer as 
by walking down the hall, 
they fall hard for the idea 
of suburban offices. 


why we organize our time, our enterprises, 
and our priorities — of the powerful desk- 
top computer, linked in unburdensome if 
still less-than-transparent ways to others’ 
computers, is just now starting to become 
apparent. 

To think that we have seen how the fu- 
ture is going to work from the tiny sample 
we’ve seen so far, or to assert that we un- 
derstand how future PCs will work be- 
cause we know how to use the feeble boxes 
on our desks today, is to fool ourselves. 

And more dangerously, it is to trap our- 
selves within the paradigms of a present 
bound by what in a decade will seem 
laughably puny tools. liH 


CIRCLE 187 ON READER SERVICE CARD 


Generic 



Now, anyone who draws, 
designs, drafts or doodles can 
afford real C ADD 


There 8 no reason on earth to wonder if you can use Generic CADD'" to help your 
business. We"re offering real CADD capabilities for under $100 and a no risk 6p(>day 
guarantee. 

You 11 be up and running in minutes. It will be only a matter hours until you're 

pix^cient. From then on you'll be in control of this decade's most powerful drafting and 
design tool. 

If you draw anything at all as part your job. Generic CADD'” can change your life 
... for the better. If you're an architect, engineer, designer, draftsperson, contractor, inte- 
rior designer, space planner, graphic artist, student or instructor. Generic CADD 2.0'” 
can make you more productive. 

All you need is your PC compatible, a graphics card and printer or plotter — not some 
$10,000 w(M*k station ! If you have a dot matrix printer, our DotPlot'” program (just 
$24.95) lets you use it to reproduce any drawing. If you’re using AutoCAD'” or Mega- 
CADD'” our Auto-Convert'* program (just $24.95) lets you add additional low-cost work 
stations. 

Generic CADD'” simply gives you more for your money. You get sophisticated and time 
saving features like user defined menus. Work the way you're used to working — just point 
to the line-type or shape you want to draw — then draw it! Draw lines, points, rectangles, 
polygons, circles, arcs, ellipses. Use powerful macro commands to turn a sequence of 
commands into one simple move! Get blinding speed, floating point accuracy, unlimited 
drawing size, true B-spline curves and the easiest to use text features of any package we 
know. Create symbol libraries. Measure distance, angles, area. Work in feet and inches, 
metric or decimal units. Move objects, copy, erase, trace, zoom in, zoom out and more. 
It’s all there in menu form and supported by documentation that's complete, concise, and 
a joy to read. 

Now you can add the brand new Auto-Dimensioning'” feature to add automatic dimen- 
sions and legends (just $49.95). 

Don’t go another day without Generic CADD'”. Call our toll free order hot-line today. 
Well have Generic CADD*” in your hands and in just a couple of days. 
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• Call l-8(MI-228-3601 to order 

Dealer inquiries welcome 
60 day money back guarantee 
Not Copy Protected 


□ CADD 2.0'” 


$99.95 Qty. 


I I Auto-Dimension"* $49.95 Qty. 
Q Auto-Convert”' $24.95 Qty. 


□ DotPlot"* 


$24.95 Qty. 


UPSBkie/SeoO 


lnlefnation3l/$l2.00 


Name: 


Shipping Address 


C«y: 


Stale: 


Zip: 


Telephone 


WA res add 8.1% sales tax 


Amourrt Enclosed 


Payment: VISA MC Bank Draft Check C.OO 


Card I 


I I I I I I M I I 


Exp Date 
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PCcompabClew«i384KRAM 
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GraXacscard HeroAs. eMGriDhcvEGA.S9na400.marfroe«r} 


6087 or 80287 co^crocessor 
MX RAM 
2senil ports 
Mouse or (agBuc tauei 

Dor miaa ixnp tw supood Mr IX onreers wen ftx ClotPtoi oackage) 
orpioiieritf.Hi.Amdeii.SweetP marvomers) 

(ieneric Software 

876314«thN.E. 

Redmond, WA 98052 
206^5307 

AutoCAO' s a registered tiademarit oi Autodesk, me 
MegaCAPO** IS I registered trademark ol MEGA CAPO me 





MICRO CAP and MICRO LOCK 



lAyOh/r4 



How many long unproductive hours 
have you spent “in line” for your simula- 
tion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a productive and 
cost-efiFective engineering workstation. 

Both of these sophisticated engineering 
tools provide you with quick and e£Scient 
solutions to your simulation problems. 
And here’s how. 

MICROCAP: 

Your Analog Solution 

MICROCAP is an interactive analog 
circuit drawing and simulation system. 

It allows you to sketch a circuit diagram 
right on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro- 
viding you with libraries for defined 
models of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP II lets you be even more 
productive. As an advanced version, it 
employs sparse matrix techniques for 
fiister simulation speed and larger net- 



“Typical MICROCAP Transient Analysis' 


works. In addition, you get even more 
advanced device models, worst case capa- 
bilities, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 

Your Digital Solution 

MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave- 
forms, and up to 50 macros in each net- 
work. MICROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes — just like the 
real thing. 
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'Typical MICROLOGIC Diagram 


Reviewers Love 
These Solutions 

Regarding MICROCAP ... “A hi^ily 
recommended analog design program” 
(PC Tech Journal 3/84). “A valuable tool 
for circuit designers” (Personal Software 
Magazine 11/83). 

Regarding MICROLOGIC . . . "An effi- 
cient design system that does what it is 
supposed to do at a reasonable price” 
(Byte 4/84). 

MICROCAP and MICROLCXilC arc 
available for the Apple li (64k). IBM K) 

( 128k). and HP-ISO computers and priced 
at I47S and 4450 respectively. Demo 
version.^ are available for S75. 

MICROCAP 11 IS av-ailable for the 
Macintosh. IBM PC (256k). and HP- 150 
systems and is priced at 4895. Demo 
versions are available for 4100. 

Demo prices are credited to the 
purcha.se price of the actual system. 

Now, to get on line, call or write today! 

Spectrum Software 

■ 1021 S. Wolfe Road. Dept. F 
Sunnyvale, CA 94087 
(408)738-4387 




Why^DoTheyLod^ 

SoOffermtButCbst 

About'nieSam&^ 

This is Toshiba 24 pin letter quality. 


This is 9 pin printer quality. 


When we developed the P321 and P341 
3-In-One™ dot matrix printers, we had just two 
goals in mind. 

Superb 24-pin letter-quality reproduc- 
tion. And a price mat’s as close as possible to 
standard 9-pin models. 

One look at the print sample shows you 
we succeeded. So will one look at the price. 

In fact, we were so successful, we gave 
these 24-pin printers with the 9-pin price a 
special name: The Affordable Class. 

And we included features— starting 
with type font cartridge capability— that put 
them m a class ^ themselves. 

Eloth the Toshiba P321 and P341 printers 
produce letter-qu^ality documents at 72 CPS, 
drafts at 216 CPS and high-resolution graphics 
at 180 X 360 dpi. 

Each printer has our industry-standard 
P351 command set for more sophisticated 
word processing and high-resolution OTaphics. 

And each printer has standard ^plica- 
tion compatibility with the entire IBM-PC‘ 
line of products. 

Options include downloadable 
disk capability and type font car- 
tridges for an unlimited range of type 
styles, a one- or two-bin sheet feeder 


as well as continuous forms tractor feeder. 

The affordable and compact P321: If 
TOur budget is less than compatible with your 
business and correspondence needs, you need 
our popular P321. 

You get letter-quality reproduction in a 
printer that looks great on the bottom line. 

The affordable extended-carriage P341: 

If you need to do full-size spreadsheets, you 
need our wide-carriage P341. 

Like the P321, the P341 uses our 24-pin 
printhead that lasts up to four times longer 
than other printheads, and has made us the 
number one seller in the business. 

So buy a Toshiba Affordable Class P321 
or P341 printer today. You’ll get letters that look 
perfect every time. 

And a type font cartridge free!^ 

For the name and location of the 
Toshiba printer and computer dealer nearest you, 
call 1-800-457-7777. 

I . is a irastemi trademark uf EntmiaUiinal Business Machines Comoratun. 

•Oflwexpins jyia/H7. See yuur Toshiba dealer iin details. (> call I-ttOO^T-T^. 



CIRCLE 203 ON READER SERVICE CARD 


In Tbuch with Tomorrow 

TOSHIBA 

Tfshiba Amenca, Inc., Information S>stems Divtskm 




NowIRMAs 
making pie& 


ERMA 3279 Graphics™ is here. 
Now your IBM PC, XT, or AT can 
fully emulate an IBM 3279 S3G 
color terminal. 

Along with IRMA's capabilities, 
you get all the graphics resolution 
and flmctions of a 3279. 

And you can save, redisplay 


and print host graphics locally 
New IRMA 3279 Graphics is 
available in a single-slot solution 
or as an upgrade to your existing 
IRMA.™ And it works with a wide 
variety of software including SAS/ 
Graph, GDDM, and Tell- A-Graf. 
For immediate delivery call 


your local DCA distributor or 
dealer or callusdiiectat 1-800- 
241-IRMA.EXT. 518 

eicei* 

f279Cfiq^mmrtnitliwmknmJlK:A atifqtiskrTJlmie- 
im^i^ Ommim'inm) AtiiiiiO'i Im f*o< 

MmMtuiutflwsM AU ifcmu i: liVft Cni— ■iiminltn 


CIRCLE 541 ON READER SERVICE CARD 





To order or receive technical assistance, call our National Hotline 

1-800-645-3491 


NY STATE: 1-800-235-6442 (516) 249-8440 
Cuslomer Service: 1-800-431-9037 NYS: 516-249-8440 
FAX #516-249-5289 


. jurcn^rge lor MuitrCoio VISA Anwrcjn fjdKoss COD. morrey order cneck or PO s lo^ese un lor once veritiui<on> • rw wHet 
Ml on orders ttmooc Quiitge S r sure • Piuse odd 2% tOMisurence eno imxibng <S3ee‘^'-i;v:iiAM«roors«oo • Wedooce 
OA writH W€ «« All or wii m covered Oy adg S tMrrenty Oelectrvt 'TwcNnOiW mty Dt 'Hurnod lor ceo*r or sniy Vte do not 

duteoMM compauo»<:y Any gooes recurnod (or cred-> are suOyod (o at iSSueslx»mg cnarge Aii prices ano pottoes suOied (o c^a^ge 
w.tfioui noeice 




DELIVERS LIKE LOGICSOFT. 


FREE OVERNIGHT 
DELIVERY 


LOWEST PRICE 
GUARANTEE 


TOLL-FREE 
CUSTOMER SERVICE 


Buy it today, use it tomorrow! 

Only Logicsoft ships your order the 
same day via overnight courier' Free. 

Nobody beats Logicsoft prices. 

In fact, if you find a lower price 
(bonafide advertisement or quote) 
on any of the hundreds of products 
we stock, well beat it by $10.t Our 
Corporate Accounts Program offers 
attractive volume discounts. Credit 
cards and PC's accepted. 

Outstanding customer service 
and technical support 

It’s only a toll-free phone call away. 
Another reason why Logicsoft is a 
major hardware and software supplier 
to over 50,000 companies, including 
over 90% of the Fortune 1000. 

See inside for the lowest prices 
on over 800 products for IBN- 
PCs and compatibles. 


TThis ohtr don rs ;s ats unow $kk> Ej^ress v larms 

orotrs - IIW ifmanm wt wd mm any 'om reserve tfie 

ngra to repHiLA current wriHen pace Quote 'Appees to prow toUAng over 
Stoo duriowsioo srKXMUPS-FRaoMtwiCern DSiOuelO 
neigtu rninctioes pnniers wv) cnonew s jt» shwed UPS- FREE 





free on-sHe inst 


Enhanced Leading Edge New IBM 
Model D XT-20 Mb 


• 512K RAM Mernory • 1200B 
Internal Modem • Two 360K 
Halt /Height Floppy Drives • Four 
Expansion Slots • Keytxard • Text 
Display Card • Monochrome Monitor* 
One Serial and Parallel Port • 

Software Bundle • Color Monitor 
Option Available. 

• Purchase Price: $1,375 

Lease For $59 per month 


• 512K • 20 Mb IBM Hard Drive • 
360K Floppy Drive Half /Height • Eight 
Expansion Slots • IBM Enhanced PC 
Keyboard • Asynchronous 
Communications Adapter • Free 

90 -Day, On-Site Service Contract • 
Color or Monochrome Monitor Available 
as Option. 

• Purchase Price: $2,299 

Lease For $98 per month 


New IBM iir-30 Mb 

• 8 MHz • 512K • 30 Mb IBM Hard 
Drive (Full Height, w/controller) • 1.2 
Mb Half/Height Roppy • Eight 
Expansion Slots • IBM Enhanced PC 
Keyboard • Serial /Parallel Adapter • 
Free 90-day. On-Site Service (ionlract 

• Color or Monochrome Monitor 
Available as Option. 

• Purchase Price; $4,179 

Lease For $165 per month 


New Compaq 
Portable H 20 Mb 

• 640K RAM Memory • 8 MHz • 
80286 Based CPU • One 20Mb Half/ 
Height Hard Drive (w/controller) • 
360K one/third Height Floppy Drive « 
Two Expansion Slots • Compaq II 
Keyboard • Text /Graphics Display r.v 

• 9" Text/Graphics Monxhrome 
Monitor • One Serial and Parallel Port 
Free 90-Day. On-Site Service c:rnf. i.- 

• Purchase Price; $3,879 

Lease For $53 per month 


Lecise or purchewe systems 
from Logicsoft 

A Logiclease of any system entiltles you to free Installation 
and 90-day service contract at your place of business! 
Outstanding flexibility plus possible tax benefits. 

We’ll process your lease application in 24 hours! 


A purchase of any system entitles you to installation for only 
$99, and tree service for 90 days at your place of business. 




\1 


Logic AT 


FCC Class B Approved. 

• 8 MHz • 512K RAM Memory • 
80286 Based CPU □ ROM BIOS 32K 
(Includes auto syst^ test when ; 

is turned on • t.2 Mb High Density 
Floppy Drive • Eight Expansion SkXs • 
Enhanced Keyboard • (1) Serial Port \ 
(1) Parallel • Clock/calendar • 
Graphics Card • Programmable - 

• Automatic Lock /Unlock Mechanism 
Monochrome or Color Monitor a. . 
as Option. Hard Drive Options A..;; .p 

• Purchase Price; $1,485 

Lease For $58 per month 


100% Bum-bi 
and lesfing. 

All systenns undergo a 48-hour 
configuration, testing and burn-in 
period We configure system boards, 
set DIP switches, lormat hard drives 
perform memory diagnostics and che: 
system with monitor 



5 YEAR WARRANTY 

Look for the items Prin‘ed Jn blue 
to identify our line of Lc^icWare 

computer hardware pr^ucts 

are fully compatible with, but 
priced well below, the major 

manufacturers. You save- not by 
our use of inexpensive abof ^ 
parts— but through state-of-the- 
art technology. 

Each product caines our 
5 year unconditional replace 
or repair warranty 


V. 


r 


SPECIALS 





Canon IBP8A1 Insw Wnicr 


LEASE PRICE ^ WiP PER MONTH 
Purchase price $1985 

• 8 Pages Per Minute • 128K Built-In 
Memory • Super Quiet • Has Four Built- 
In Fonts plus the ability to accept fonts 
downloaded from a computer and varies 
plug-in font cartridges • As many as 16 
different fonts can be mixed on a single 
page. Great for Word Processing, 
Spreadsheets & Business Graphics. 


canoN upsaa L« 

Lease for $in per mohth 
Purchase price $3089 

UNON uw» '/> TOW canwoot-*’* 

DBKTOP NIUSHMG SOnaMK 

ScLASERplus 

Softype 

Spellbinder Desktop 

Publisher 


PRINTERS* 


CANON 

Bubble Jet BJ-80 $449 

EPSON 

LQ800 569 

LQ1000 749 

FX-85 389 



FX-286 589 


IheNotHHi's I 
and fr 


JUKI 

6100 389 

6300 699 

NEC 

Pinwrlter P-5 Series 

Low Price Calll 

Pinwrlter P-6 489 

Pinwrlter P-7 679 

OKIDATA 

182 Plug & Play 223 

192 Plug&Play 349 

193 Plug & Play 535 

2410 P Plug&Play 1729 

PANASONIC 

KX1091 245 

KX1595 619 

TOSHIBA 

P/S321 489 

P341 799 

P/S361 999 

CITIZEN 

MSP 10 299 

MSP 15 399 

MSP20 339 

MSP 25 499 

Premier 35 509 

LASER PRINTERS* 

CANON 

Laser Printer LBP8A1 .... $1985 

Laser Printer LBP8A2 3089 

HEWLETT PACKARD 

Laser Printer 2489 

Laser Printer Plus 2899 

Laser Jet500(-r-) 4299 

OASYS 

Laser Pro Express 1 699 

PLOTTERS* 

CAL COMP 

1043 $7899 

FACIT 

4550 (6 Pen Plotter) 395 

HEWLETT PACKARD 

7475A 1629 

7550 3349 

HOUSTON INSTRUMENTS 

DMP40 899 

DMP41 2549 

DMP42 2549 

DMP51 3849 

DMP52 3849 

DMP52MP 4889 

PRINTER BUFFERS 

QUADRAM 
Mlcrofazer Series 


Low Price Call! 

MONITORS* 

AMDEK 

ColoreOO $ 389 

Color 722 499 

Color 725 Low Price Call! 

12''Amber310A 149 

IBM 

Color Monitor 545 

Monochrome Monitor .... 225 

Enhanced Color Display . . . 679 


NEC 



JC— 1401P 3A Multi-sync 
color w/swivel base .... 559 

PRINCETON GRAPHICS 


color w/swivel base .... 559 
PRINCETON GRAPHICS 

RGBHX-12 419 

RGBHX-12E 535 

RGBSR-12 559 

RGBSR-12P 625 

Amber Max 12 159 

QUADRAM 

Amberchrome 12* 145 

Enhanced Graphics 
Monitor w/swivel 549 

TAXAN 

121/122 145 

620 415 

640 515 

MULTI-FUNCTION BOARDS 
AST RESEARCH 

Six Pack Premium $379 

Six Pack Plus(384K) 229 

Rampage W/256K 249 

Rampage (AT) W/512K 449 

Advantage (128K) 359 

I/O Mini Half Card 119 

I/O Plus II 125 

LOGICWARE 



Logic Above Board (Lotus/ 
Intet/Microsoft Expanded 
memory specification) . . 189 



Logic (AST Compatible) 
Multifunction Board 
W/384K 159 



Logic (AST Compatible) AT 
Multifunction Board 
W/126K (Expandable to 

^0Mb 219 

Logic (AST Compatible) 

576K Ram Board Va Card 


Circle #400 on reader service card. 



Free overnight delivery on software 
for all your IBM PC applications! 


30 DAY MONEY BACK QUAfUMTEB ON LOGIC WARE .. .THE LOQICSOFT LOW COST ALTERNATIVE 



WORDSTAR 

CLONE 


dB III CLONE 


\ 

Processing your 


A clone that 

Th* 

Th» 

words now 


gives you the 

From 

vootamt MM 

becomes more 
affordable 

same capabil- 
ities at a very 
capable cost! 



amazing clone! 

only 





only 


$ 79 ^* 


$ 79 ’* 



1 . 2.3 CLONE 

a 1>2*3 
clone; we've 
cloned the soft* 
ware, but we 
didn't clone 
the price! 

only 

$ 79 ’* 


VtKi may relum LogkMbre sodware (or any reason withm 30 (iays ol purchase. Please cad tor return autltonzation number 


WORD PROCESSING 

Display Write III $369 

EasyWriterll 195 

Microsoft Word 3 269 

Multimate 229 

Multimate Advantage . . 277 

New Word 3 269 

OffIceWrIter 245 

PFS Write 85 

Volkswriterlll 147 

Word Perfect 219 

Wordstar 169 

Wordstar Pro Pak 239 

Wordstar 2000 245 

Wordstar 2000 Plus .... 295 
XY Write III 219 


WORD PROCeSSINQ 


ADD.ON8 

Fancy Font $145 

Punctuation & Style ... 75 

Reference Set Low Price Call! 

Turbo Lightning 57 

Word Finder 59 

DATABASE MQMT 

Cornerstone $ 75 

dBase III Plus 429 

Knowledgeman/2 275 

Paradox 495 

Powerbase 209 

Q&A 249 

R.Base5000 265 


R: Base System V 369 

Revelation 495 

Reflex 59 

Think Tank 109 

DATABASE MGMT. 
ADD-ONS 

Clipper $349 

Clout 2 139 

dGraphlll 149 

Ext Report Writer 85 

Quickcodelll 145 

Quick Report 139 

SPREADSHEET/ 
INTEGRATED 

Ability $ 69 


Enable 339 

First Choice. . Low Price Call! 

Framework II 419 

Lotus 123 (Ver. Z01) .... 317 

Multipian 119 

Smart Series 409 

Supercalc IV (NEW).... 279 

Symphony 443 

SPREADSHEET ADD-ONS 

Lotus Report Writer $109 

Cambridge Spreadsheet 

Analyst 75 

Sideways 45 

Spreadsheet Auditor ... 99 

SQ2 65 

Quickcode for 1-2-3 ... . 85 



FASTBACK 

A low cost 
alternative to tape 
backup hardware. 
Back up 10 Mb in 
less than 8 
minutes using 5V4* 
diskettes, 
only 

$93 



LOTUS REPORT 
WRITER 

The next step for 
the Power User! 
Format your own 
reports, forms and 
mailings using 
1-2-3 files. 

only 

$109 



SIDEWAYS 

Now you can 
create extra wide 
printouts of your 
spreadsheets without 
the mess of staples, 
glue or tape, 
only 

$45 


DESKTOP PUBUSHING 


Sc LASERplus $329 

SofType 795 

Spellbinder Desktop 

PublisheV 429 

GRAPHICS 

Chartmaster $209 

Diagram Master 195 

Diagraph 309 

Energraphics w/Plotter 

Option 289 

Graphwriter 219 

Harvard Presentation 

Graphics 289 

Map Master 229 

Microsoft Chart 179 


PFS Graph 85 

Sign Master 149 

CADfCAM 

AutoCAD $247 

Drafixl 239 

Generic CAD 119 

Pro Design II 237 

LANGUAGES 

C Compiler (MS) (4.0) . . . $265 
Coboi Compiler(MS) ... 425 
Fortran Compiler(MS). . 217 
Lattice C Compiler .... 259 
MacroAssembler(MS) . 97 

Pascal Compiler (MS) . . 183 

Quick Basic (MS) 67 

True Basic 119 


Turbo Pascal (plus BCD 

&8087) 65 

PROJECT MANAGEMENT 

Harvard Total Project ..$285 

Microsoft Project 237 

Super Project Plus .... 285 
Timeline 235 

FINANCIAL 

Managing Your Money . $109 

Dollars and Sense 107 

ACCOUNTING 

BPI $299 

Champion III 279 

Computer Associates . . 317 
(formerly lUS) 


Dac Easy 57 

Great Plains 447 

Open Systems (3.0) .... 417 
Real World 395 

MISCIUTIUTIES 

Copy II PC $ 35 

Crosstalk XVI 99 

Fast Back 93 

Microsoft Windows 67 

Norton Commander ... 49 

Norton Utilities 55 

Prokey 77 

Remote 99 

Sideways 45 

Sidekick 47 

Superkey 45 


2 NEW FREE CATALOGS. CAU TODAY! 1-800-645-3491 


• Brand new Programmer's Language and Utilities Guide • A 
convenient and valuable listing of timesaving tools for the 
programming professional • Complete with product description. 


• Brand new Productivity Guide • Full line catalog of software 
enhancements for the business professional • Full descriptions of 
templates, memory management, menu management, backup 
software, training, and much more. 


Circle #400 on reader service card. 










crtion and service 



ew Compaq 
eskpro 286-30 Mb 

»12K RAM Memory • 80286 Based 
: I • One 30 Mb Hard Drive 
/controJIer) • One 1.2 Mb 
'I/Height Floppy Drive • Seven 
, 1 ' ii'fi Slols • Compaq Keyboard • 
ir ’ >i b Card • One Parallel f^rt • 

90- Day, On-Site Service Contract 
or Monochrome Available as 

^Jrchase Price: S3.BS9 

ase $152 month 


Kniaoo 

• 640K RAM Memory • One 10 Mb 
Half /Height Hard Drive (w/controller) • 
One 360K Floppy Drive • Seven 
Expansion Slots • AT&T Keyboard • 
High-Resolution Monochrome Graphics 
Card • High -Resolution Monochrome 
Graphics Monitor • Serial & Parallel 
Ports • GW Basic and MS, DOS. Free 
90-Day. On-Site Service Contract Color 
Monitor Optional 

• Purchase Price: $1,799 

Lease Fof $76 per nnonth 


ITTXTRA 
(Dual Floppy) 

• 256K RAM Memory • Two 360K 
Half/Height Floppy Drives • 4,77 MHz 
8088 Based CPU • 5 Expansion Slots • 
ITT Keyboard • Text Display Card • ITT 
Monochrome Monitor (Amber or Green.) 
One Parallet and Serial Port • Color 
Option Available 

• Purchase Price; $1339 

Lease For $58 per month 


ITT XTRA XP 
W/20Mb 

IBM XT Compatible with speed ot an AT 

• 5t2K of RAM Memory (Expandable to 
640K on Mother Board) • 80286 Based 
CPU running at 6 MHz • One 20 MB 
Hard Drive • One 360K Floppy Dnve • 

5 Expansion Slots • ITT Keyboard • 

One Serial Port □ One Parallel Port • 
Color or Monochrome Monitor Available 
as Option 

• Purchase Price: $2,049 

Lease For $88 per month 



IBM AT T01AL BU$INE$$ $Y$TEM 

We'll configure a system to your needs, including peripherals and software and 
make the price affordable through low monthly Logiclease payments. Here's an 
example of what you can do! 


>gic Turbo XT 

Class B Approved. 

MHz • 640K RAM Memory • 

'-•- ROM 8K BI0S* 360K Half/ 
jht Floppy Drive • Eight Expansion 
' • Enhanced Keyboard • (t)Serial 
-'W Port • Clock Calendar • 

L'*'" s Card • Monochrome Monitor • 
. Option Available • 30-0ay Money 
• Satisfaction Guarantee • 1 'ibar 
Hard Drive Ootions Available, 
urchase Price: C70C 


TOSHIBA Lap-Top 
T-1100 Plus 

(DUAL FLOPPY) 

• 640K RAM Memory • CMOS 80C86 
Running at 7.1 MHz • Two 720K 3.5" 
Floppy Drives • One Expansion Slot • 
TOSHIBA Keyboard • LCD Display • 
Color Graphics/ Monochrome Composite 
Card • One Parallel and Serial Port • 
Clock Calendar • External Floppy Dnves 
Optional 

• Purchase Price: $1,799 

Lease For $76 per month 


• 512K RAM Memory • 6 MHz • One 
30 Mb Hard Drive • One 1.2 Mb High 
Density Floppy • Eight Expansion Slots 

• IBM AT K^board • Serial /Parallel 
Port • IBM C^lor Monitor • Color 


Graphics Card • Tobshiba 351 P/S 
Pnnter & Cable • Software Bundle 
(Lotus 1-2-3. dBase HI. Wbrdperfect. 
IBM DOS 3.2). Free 90-Day On Site 
Service Contract 


• Purchase Price; $5,499 

Lease For $208 per nwnth 


110 Bi-County Blvd., Dept. 54321 
Farmingdale, NY 11735 



THE NATION'S 
CANOeST 
{ OINECT DISTNieUTOn 
or COMAUTEA 
PRODUCTS 



CANADA: 800-433-6235 
Domestic/Int'l Tetex 
286905 SoftUR 


To order or receive technical assistance, call our National Hotline: 

1 - 800 - 645-3491 

NY STATE: 1-800-235-6442 (516) 249-8440 
Customer Service: 1-800-431-9037 NYS: 516-249-8440 
FAX #516-249-5289 


EUROPE: 020-63 48 64 
Telex; 10759 Logic NL 
Mail orders to: 
LOGICSOFT EUROPE BV 
Baarsjesweg 224 Amsterdam. 

Holland 




rgest selection of peripherals 
ee overnight delivery! 



w/OK 
7384K 
A/576K 
EVEREX 

Magic Card II W/384K ... 
Logic (AST Comp.) I/O 

Mini Half Card 

TECMAR 

Captain (384K) 

QUADRAM 

Ouadboard(384K) 

Siiverboard 

Emsw/256K 

Liberty (AT) W/128K 

INTEL 

Above Board (PS/AT) 

W/128K 

Above Board (PQ w/64K . 
Above Board (AT) w/128K 
Above Board (PS) 64K . . . 
Above Board (PS) 256K . . 
8087-2 Math Co-Processor 
8087-3 Math Co-Processor 
80287 Math Co-Processor 


199 

99 

199 

199 

209 

349 

315 


$399 

275 

419 

309 

389 

139 

179 

199 


GRAPHICS BOARDS 

AST 

Preview $239 

EVEREX 

The Edge 239 

Evergraphics . . . Low Price Call! 

HERCULES 

Monochrome Graphics 


Card 

. 199 

Color Card 

. 155 

Graphics Card Plus 

. 209 

LOGICWARE 


Logic (Hercules Comp.) 


Color Graphics Board. . 

. 99 



Logic (IBM Comp.) 

Enhanced Graphics 
Adapter (EGA) 239 



Logic (Hercules Comp.) 
Monographics Board . . . 109 
ARADISE SYSTEMS 
Auto Switch EGA Card .... 359 


Modular Graphics Card 249 

Color/Mono 159 

QUADRAM 

EGA Plus Graphics 369 

SIGMA 

EGA Board 369 

Color400(Prlnceton) 479 

STB 

Chauffeur 209 

EGA Plus 309 

TECMAR 

Graphics Master 399 

COMMUNICATIONS 
BOARDS 

AST 

5261-11 Plus $685 

5251-11 629 

DCA 

IRMA Board 779 

MODEMS 

AST 

Reach 1200 Half Card $299 

EVEREX 

Evercom II 149 

HAYES 

Smartmodem1200 389 

Smartmodem 12(X}B 
w/Smartcom II 359 


1 ” 


-r ■ 



Smartmodem 2400 599 

Smartmodem 2400B 

w/Smartcom 11 549 

LOGICWARE 
Logic (Hayes Comp.) 1200 
Baud External Modems . 199 
Logic (Hayes Comp.) 2400 
Baud External Modem . . 309 



Logic (Hayes Comp.) 12(X)6 
Internal Modem with 
Mirror (Crosstalk Clone) 


Software 149 

Logic 2400B Internal Modem 
24(X}B w/Software 299 

PROMETHEUS 

Pro-modem 1200 279 

Pro-modem 1200B 

w/software 239 

QUADRAM 
Quadmodem Series 


Low Price Call! 


VEN-TEL 

PC Modem 1200 Half C^rd . 359 

1200 Plus 329 

PC Modem 2400 Half Card . 469 

MOUSE INPUT DEVICES 

MOUSE SYSTEMS 

PC Mouse w/DR Halo 2. . . . $129 

MICROSOFT 

Microsoft Mouse (Serial) .. 135 
Microsoft Mouse (Buss) ... 125 


SURGE PROTECTORS 

KENSINGTON MICROWARE 



Masterpiece Plus $119 

CURTIS 


Masterpiece Plus $119 

CURTIS 

Diamond 39 

Emerald 45 

Ruby 59 

KEYBOARDS 

KEYTRONIC 

5151 (Deluxe) $169 

5153(w/touchPad) 279 

3270 PC 235 

5151 (AT&T) 189 

KeytronlcJr.5151 169 

MEMORY STORAGE 

IOMEGA 

Bernoulli Box (10 -l- 10) ... $1999 


IOMEGA 

Bernoulli Box (10 -l- 10) ... $1999 



Bernoulli Box (20 Mb) .... 1899 
Bernoulli Box(20 -t- 20) . . . 2750 
Bernoulli Box Plus 4199 


Bernoulli Box (20 Mb) .... 1899 
Bernoulli Box(20 -t- 20) . . . 2750 

Bernoulli Box Plus 4199 

HARD DISK DRIVES 

MOUNTAIN COMPUTER 
Hard Drive Card (20 Mb) ... $869 
Hard Drive Card (30 Mb) ... 1049 
PRIAM CORP 
60 Mb Internal Hard Drive 

1449 

lnnerspacelD40Mb 1249 

PLUS -I- 

HardCardlOMb 629 



Hard Card 20 Mb 699 

SEAGATE 

lOMbVkHtlnt 465 


20 Mb 16 Ht Int 485 

30 Mb ’6 Ht Int 535 

20 Mb Full Ht (AT) 595 

30 Mb Full Ht (AT) 745 

40 Mb Full Ht (AT) 875 

80 Mb Full Ht (AT) 1245 

CORE 

20Mblnt(A7) 1295 

30Mblnt(AT) 1395 

40Mblnt(AT) 149J 

72Mblnt(AT) 2745 

CARTRIDGE TAPE BACK-UP 

EVEREX 

Excel Stream 20 Mb Int $635 

Excel Stream 60 Mb int ... . 795 
Excel Stream 60 Mb Ext .. . 925 
IRWIN 

IrwinllOIOMbInt 495 

20Mblnl 59 

20MB325(AT)Ext.D 77 

LOGICWARE 



Logic 60 Mb Internal 
Cartridge Tape Backup 

Kit 7:- 

Logic 20 Mb Internal 
Cartridge Tape Backup 

Kit 

SYSGEN 

Image Tape Backup 

10 Mb Int 78 

Image Tape Backup 

20 Mb Int 59 

Image Tape Backup 

20 Mb Ext 64 

TECMAR 

QIC 60 AT 123 

QIC 60 Ext Tape Backup .. . 157 
CORE 

60 Mb Ext 159 

FLOPPY DISK DRIVES 

Panasonic 360 K 16 Ht $11 

Tandon TM-100 360 K F/Ht. . 1 2 
TandonTM-100360Ky* Ht. 10 

Toshiba360KyaHt 11 

BACK UP POWER SUPPLIES 
DATA SHIELD 

200Wt(PC) $24 

300Wt(XD 35 


DATA SHIELD 

200Wt(PC) $24 

300Wt(XD 35 



\ 


500Wt(AT) M 

800Wt(AT) K 


'Due to wetght restrictions. Printers artd Monitors srxJ some misc bulk items are shipped UPS— tree. All prices and policies subject to change without rwtice. 











PC Magazine calls Sysgen's Smart 
QIC-FILE their "hands-down choice 
for the best of the 
units tested" 



And PC Magazine says, "The Sysgen 
Smart Image is an iaeal choice" 
for hacking up 
your XT, 


CARTRIDGE OR CASSEHE: MO ONE 
BACKS YOU UP IIKE SYSGEN, THE BEST 
SEIIER IN AUTOMATIC TAPE BACK-UP. 


The smartest back-up solutions at the best prices. 

If you're looking for 20M bytes of the easiest, most reliable 
data back-up around, the Sysgen Smart Image is for you. 
It's the most popular system of its kind, delivering back-up 
protection on high density data cassettes. 

If you work with high volumes of data, the Sysgen Smart 
QIC-FILE is your ideal choice. It gives you 60M bytes of 
back-up protection on interchangeable, QIC-24 standard 

SUARJUmi 20Mbyte high-density 
cassette protection. $795 
internal, $S95 external. 

Both systems include Sysgen's Smart Software. And 
both come with the high quality, reliability and technical 
support that have helped make Sysgen # 1 in tape 
back-up systems. 


cartridge tapes. 



SMAsr atc-rni OOMbyle cartridge 
tape protection $1395 internal. 
$1495 external. 


478S3MirmSc)(in({^flIvrt .rtem«vlCA94b34 <4|b)490 b770, Teln 4990643 
T'«Vfnark> SMen. SfT>4(lQlC fil ( Smart Inwit)* Sysflen, Ifk . ^ XT. PC AT inivrnatKinal 
Biivrtrss MacrNn«$Curpura(i<x> TciKlMnarks IBM.PCOOS lrt|iMii)i(M>tulBuunc>ss 

M-H-hinekCorptwalion 


Automatic back-up. Painless data protection. 

You won't believe how easy it is to use Sysgen's automatic 
tape back-up. Set your Smart QIC-FILE or Smart Image 
once, like a VCR, and it will back up your hard disk automat- 
ically, once or twice a day, seven days a week. If you're 
using your system, it will wait till you're through, then 
back up the files you select. That's smart! And painless. 

You know it’s smart to back up your valuable data. 
It’s even smarter to use the # 1 , automatic back-up 
systems. 



Call our toll-free 
hotline today for your 
free Sysgen product 
family brochure, 
and Sysgen dealer 
nearyou. 


Literature Hotline; 
1-800-821-21S1 Dept. 50 


SYSGEN 

INCORPORATED 









“We knocked their socks off” 

This newPFS:Professional File came through just 
like you said it would. Can a guy be in love with a 
database program? All I know is that it let me pull 
in data from the company files in 
si'conds, and I could break down 
bid numbers the way I’ve always 
wanted to. And the crosstabs gave 
me details I’d never even considered 
Ix'fore. It all made sense to me. 

And it sure made sense to the (*lient, 

I just called to say thanks for 
the tip, Bill. I owe^ you one. 


PFS:* 

Professional 

File 

File Management and 
Reporting Software 


Power. Mami^es Icit^e tUita hcises. 
up to 4 million bytes. Pou<erful 
seurchiufi including alfthuhetic. 
numeric, 'and. ' "or" "noV and 
record brou sing. Sorted retriet ul. 
Cilobtd updating. \Udling labels, 
up to 64 across. Pull npctrting and 
crosstabs on 64 columns. 
Performance. Past searching/ 
sorting ^kkvIs. Speedkeys atul 
nuurtts to sljortaa metius ami 
ntutine ilata entry. "Ditto key’ "for 
quick data entry. 

Fast To Leam/Efficient To Use. 
hdl dou ’n menus dis^tlay all 
options. No cryptic comnuinds. On 
screeti l.K>lp anytime. 

OfBce Inteitration. Irtqxyrt/export 
ASCII ilata from a nuiinframe, 
dlk4sellD Plus or other files. Direct 
rvtul/urite of Lotus t-2-i* <laUi. 
Netwoik Support. Runs on the 
IB\D PC Net. .iOmP 3+T<tfut 
Not ell Adt anced Net Ware^/H6 
nettforks. 

Ask your nearest detder fora 
demonstration totkty. C Softiiare 
Pttblishing Corporation. Mountain 


PFS:Professional FUe. EApect Results. 


PFS: FILE owners call 1-800-255-5550 for upgrade information. 

( IHM and compatible P<h>wncrsonIy: Alaska and Oanada call l-303-799*‘i9(K)). 


\ 1 I W IM) I N I S 

■ STEPHEN MANES 


The permanent 

INTERIM 



When does technological progress cause industry inertia? When IBM keeps its plans to use 
hot new technologies like the 80386 chip a secret, that’s when. 


R emember ihe hot gossip toward the 
end of 1984 about the imminent 
IBM PC H? The machine with a 
186 microprocessor (maybe even a 286!). 
a Rxjtprint smaller than Twiggy’s, a gnat- 
size price tag, and a knockout punch for 
clonesters’? Potential buyers spent so much 
energy making guesses about this sexy 
new creature of fantasy that they stopped 
courting the homely old PC. To resurrect 
sales and restore order, IBM had to step in 
and officially squelch the rumors. 

A similar flurry of speculation accom- 
panied the impending arrival of the PC 
Convertible. It would be a quantum leap 
forward. The IRS would buy zillions. A 
whole new market would be born. 
Then — surprise!— the IRS knighted Ze- 
nith. and the actual PC Convertible turned 
out to be more of a Studebaker than a Mer- 
cedes. It has since been generally accepted 
that better returns on speculation are avail- 
able from three-card monte. 

AGE OF INFORMATION? Lately we 
seem to have entered yet another period of 
eager anticipation, but that’s not the half of 
it. In truth, the microcomputer business 
has entered ’’The Permanent Interim.” 
Everything keeps happening so fast that 
something better is always just around the 
comer. At any given moment it seems to 
make sense just to sit tight and see what de- 
velops. 

It’s a weird paradox: unprecedented ac- 
tivity produces unprecedented stasis. Even 
more paradoxically in this supposed Age 
of Information is that The Permanent Inter- 
im is the direct result of a lack of infomia- 


tion. The main reason you can’t make 
plans is that computer corporations — one 
taciturn behemoth in particular — won’t di- 
vulge theirs. 

32 BITS The next generation of ma- 
chines, the 32-bit 386-based speed de- 
mons. is just over the horizon. All the 
power users I know are positively slaver- 
ing over the prospect. But the first crop of 
32-bit fledglings is virtually certain to be 
bom long before IBM hatches its 386- 
ba.sed plans. Until there’s an operating sys- 
tem that can make the 386 perfonn all the 
multitasking tricks it was Ixim for — with 
current DOS applications, no less — early 
386 machines will be little more than su- 
percharged ATs. Nice, but hardly any- 
thing to drool over. 

You can bet IBM will offer a multitask- 
ing operating system on its 32-bit ma- 
chines when they finally arrive. But only 
Gtxl and IBM Chairman John Akers know 
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whether it’ll be an IBM-only proprietary 
DOS or an ’’open” (that is. Microsoft) 
nuxlel. Neither deity is talking. 

So the customer faces a real quandary. 
An early-mtxlel. non-IBM 386 machine 
can hardly be expected to conform to un- 
available future IBM standards. Worse, 
the AT may well remain doomed to its cur- 
rent role as a high-speed XT. Because the 
286 lacks many of the 386’s hardware fil- 
lips. a 286-ba.sed, protected-mtxie DOS 
may well turn out to be far less acceptable 
than any 386 version. The potential 386 
buyer and AT buyer therefore decide to 
rein in their enthusiasm until IBM drops 
one of its hobnailed Ixwts. The result: a 
nice, long interim where everybody’s 
waiting and nobody’s buying. 

Less publicized, less important, yet 
equally symptomatic of The Permanent In- 
terim is the war about to empt between ri- 
val graphics coprocessors from Intel and 
Texas Instruments. Both can make an 
EGA Ux)k like the bad joke it is. Neither 
will become part of a widely embraced 
standard until IBM comes out with an offi- 
cial benediction. 

PRICE AND PRIDE In poorer sections 
of the community, the ongoing drama is 
the decline and fall of prices. If you really 
want to low-ball, right now you can pur- 
chase a PC-DOS system complete with 
monitor and printer for under $1,000. If 
you wait, it may become even cheap- 
er — almost a throwaway. 

Maybe that’s exactly what it is. All of a 
sudden, good old dependable DOS is be- 
ing spoken of in the snide tones re.served 
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NOW POWERFUL 
WITHOUT POWE 



A typical DBMS user's screen, after the 
497th tine of code. 


W ith most database 
management soft- 
ware for the IBM 
PC family and com- 
patibles, you're quickly confronted 
with a painful reality: the only way 
to make your package live up to 
its promise is to learn its program- 
ming language. Which can take 
months. Then you have to write 
the code, line after fhistrating line. 

But now, there's R:BASE™ 
System V. And for the first time, 
you can quickly create programs 
that automate your most impor- 
tant data management tasks. 
Without programming. 

Of course, with R:BASE 
System V, you can enter, query, 
and report on data in a non- 
automated, ad hoc fashion. With- 
out programming. And there's a 
high-level procedural language for 
programmers. But that's just the 
beginning. 


R:BASE SYSTEM V. 

IT GIVES 

NON-PROGRAMMERS 
POWERFUL PROGRAMS 

With the EXPRESS System 
in R:BASE System V, you can 
access powerful features, without 
programming, that other data 
management software can't touch. 

With Definition EXPRESS, 



An R:BASE System V Prompt-By-Exampie 
(PBE) screen. With PBE’s query capabil- 
ities, you can retrieve just the information 
you need. Without programming. 

you can build a database structure 
with advanced features like com- 
puted columns, and searchable note 
fields. VIEWS that combine up to 
five tables in a single, powerful 
table. Data validation rules that 
check incoming data for errors. 

All without programming. 

Then you can use Forms 
EXPRESS to create customized 
data entry forms. The forms you 
create can load data into five 
different tables, linked in One-To- 
Many relationships. You can also 
include scrolling regions, custom 
borders, and custom colors, all 
without programming. 

And with Reports EXPRESS, 
you can design reports exactly the 
way you want. And see what 
they'll look like, right on the 
screen. To see how complex your 
reports can be, take a close look 
at the example at the end of 
this page. 

Finally, you can tie it all to- 
gether with Application EXPRESS. 
First, you design your own multi- 
level system of menus. Your first 
menu level might look like this: 



Aunt Betty's Sales Reporting System 

(1) Enter Sales Data 

(2) Edit Sales Data 

(5) Print Daily Sales Report 

(4) Pile Processing 

(5) Exit 




For each menu choice, you assign 
an action. For example, to define 


Aura Omiv^ B«nm Ooods 



A data entry screen designed without 
programming, using Forms EXPRESS. 


menu choice #3, choose the action 
"PRINT/ select the report you 
just created in Reports EXPRESS, 
and specify the appropriate data 
sorting and selection criteria. 

Then Application EXPRESS auto- 
matically writes the program code. 

Which means you've just 
created a very sophisticated pro- 
gram to deliver the full power of 
your DBMS. And you've done it all 
without learning how to program. 
From this point on, every time you 
want to run a report, all you do is 
choose item #3. With one simple 
keystroke, you've got it. 

R:BASE SYSTEM V. 

IT GIVES 

PROGRAMMERS A 
POWERFUL 
ENVIRONMENT 

If you're an experienced pro- 
grammer, you can use R:BASE 
System V to tackle the most 
demanding applications. You can 
use Application EXPRESS to 
create prototypes faster than with 
any other microcomputer- 
based DBMS. 

There's a high-level proce- 
dural language, and a full set of 
relational operators that can lever- 
age up to 80 tables, all of which 
can be op)en at once. While you're 
racing along, a data dictionary 





DBMS PROGRAMS 
RFUL DBMS PAIN. 


keeps track of the action. 
Automatically. 

For demanding analyses, 
there's a set of 70 math, statistical, 
financial, scientific, and string 
manipulation functions. You also 
get more capacity for your data. 
Comprehensive menu-driven 
import/ export capabilities. Super- 
ior relational power. And much, 
much more. 


THE MOST POWERFUL 
DBMS FOR ONE USER 
OR A WHOLE 
NETWORK- ALL IN 
ONE PACKAGE. 

In addition to its standalone 
personal computing power, 
R:BASE System V has all the fea- 
tures you need to share data on a 
local area network (LAN) built 
right in. When you're ready to 
network— now or later— this is 
the only DBMS package you'll 
ever need. And no matter how 
many users you add, you'll never 
have any growing pains. Because 
an unlimited number of users, 
attached to a LAN, can access 
R:BASE System V. 

SEE FOR YOURSELF: 

$ 15 . 95 . 

We're confident you'll find 
R:BASE System V the shortest 
distance to your data management 
solution. Visit your computer 
dealer for a trial run. Or, if you 
prefer, we'll send you a Trial Pack 
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for only $15.95, plus shipping. It's 
a fully functional, row-limited 
version of R: BASE System V. Just 
call 1-800-547-4000, Dept. 975 
In Oregon or outside the U.S., call 
1-503-684-3000, Dept. 975 
What if you already own 
R;BASE 5000? If you bought your 
copy before June 30, 1986, you 
can trade it for the full power of 
R:BASE System V. For only $99. 
(Offer expires January 31, 1987.) 
Just give us a call at 
1-800-248-2001. Outside the 
U.S.,call 1-206-885-2000. 


A program to print this report daily, 
with a one-keystroke menu pick, 
was developed without program- 
ming using R:BASE System V's 
EXPRESS Technology. Whether 
you know how to program or not, 
R;BASE System V is the shortest 
distance to your data management 
solution. 


NEW R:BASE SYSTEM V 


Trademarks/Owners: Microrim, 
R:BASE/Micronni. Inc., IBM/intcrna(ional 
Business Machines. Inc. C 1986 Microrim, Inc. 


FROM MICRORIM 





V I 1. W POINTS 


■ STEPHEN MANES 


for a moribund product. Rumors arc flying 
that Murosoft Witulows will largely be- 
come the DOS user interf ace of the future. 
But Windows on 8088 machines runs like a 
chocolate turtle (a fact Microsoft more or 


BY JIM FORNEY 


After years of slaving over hoi 
circuitry, my faithful, overloaded IBM 
PC is running at least 1 5 degrees cooler 
these days thanks to an add-on cooling 
fan called Turbo-Cool from PC Cooling 
Systems. Turbo-Cool (formerly known 
as “Silencer, model HP”) bolls onto the 
back of the PC over the power supply’s 
exhaust grill, drawing up to 100 percent 
more air through the unit. 

Prior to installing the Turbo-Cool, I 
measured a 30-degree temperature rise 
above ambient room temperature with 
a temperature probe positioned just 
above the motherboard and tucked in 
between two expansion boards. With 
Turbo-Cool installed and the temp- 
erature probe in the same location, the 
temperature rise was cut exactly in 
half— a mere 1 5 degrees hotter than my 
room— and the top of the PC's cabinet 
was significantly cooler to the touch at 
the hottest point (just above the location 
of the probe). Although “Silencer”— the 
name under which it was originally 
marketed — was a misnomer, Turbo- 
Cool's fan is much quieter than IBM's 
built-in cooling fan. In fact, there is no 
significant increase in the noise level 
with Turbo-Cool running. 

Installation couldn't be easier, as it 
does not require going inside your 
computer at all. To install Turbo-Cool 
on a PC or XT, all you have to do is 
remove four screws from the back panel 
that secure the power supply in place. 
Then you simply attach the fan unit by 
inserting the longer screws supplied 
with it back into the same holes. The 
Turbo-Cool unit is just 3 inches thick 
and adds that much to the depth of a PC 


less admits with its W//^^/^;u•.v-enginc accel- 
erator board) and not at all on mono- 
chrome cards. Denied access to the slow, 
big. casicr-to-u.sc programs that will even- 
tually become standard on 386 machines. 


when installed, but in terms of required 
clearance behind the CPU, it doesn't 
add much beyond what you would 
normally leave to prevent kinking all 
those connecting cables anyway. 

The fan is supplied with a “Y” power 
cable, one end of which plugs into the 
monitor outlet on the back of the 
computer so that Turbo-Cool turns on 
automatically when you start your 
system. The other end of the Y has a 
monitor receptacle similar to the one 
that the fan has taken, so none of the 
original functionality is lost. 

I've overheated my computer more 
than once, especially in hot weather. 
Heat can be a major problem and can 
cause all manner of strange things to 
happen, as well as shortening the lifespan 
of all those expensive plug-in boards 
and gizmos you've added to your system. 
This looks like it's about as slick a way 
to keep the bugs away on a hot night as 
any I've seen. ■ 



Turbo-Cool 
PC Cooling Systems 
Bonsall, CA 92003-0518 
(619) 723-9513 
Price: $69.95 (PC or XT) 
$79.95 (AT) 

Terms: VISA MC COD PC's 


The lexi b reprinted (urtediicd and unabridged) from PC 
Magarine March 25, 1986. Copyright * 1986 Zin-Davis 
Publishing Co. 


8088 boxes could become what 8-bil 
CP/M computers are today: not obsolete, 
exactly — just crippled. 

Price isn't solely a low^tnd consider- 
ation. IBM will undoubtedly ask top dollar 
lor its hot new machine. It'll get it. too. un- 
til clone makers come up with compatible 
mtxlels — if. given a proprietary operating 
system, they actually can. 

So the price mystery adds its own form 
of inertia to The Permanent Interim. If you 
know IBM's 386 machines will cost 
$10,000 for the fore.seeable future, you 
may just say the hell with 'em and go out 
and buy half-a-dozen AT clones instead. 
But if a 386 machine will cost $50 more 
than today's AT. you'd have to be a fool 
not to wait. For now. you can't be blamed 
for sitting on your wallet. 

CORPORATE SECRETS The main 
cause of The Permanent Interim is lack of 
information, and the main cause of that 
lack is corporate secrecy. Sure, some 
heavy hitters get to .see new stuff under 
nondisclosure agreements, and some of 
the information leaks out. But by and 
large. IBM keeps secrets at least as well as 
our armed .services — to the detriment of 
the microcomputer business and industry 
in general. 

IBM uses its announcement policy as a 
tactical weapon — a preemptive strike 
here, a late but powerful barrage there. 
Now and then, as with its networking an- 
nouncements. it hints selectively at future 
plans. Most of the time it's "no com- 
ment." 

What we don't know can't hurt our 
friends at IBM — they figure you'll pay 
them now or pay them later. But it can and 
dtx;s hurt the rest of us. Software develop- 
ment stalls while developers wait for IBM 
to get its act together. Buyers fidget while 
they await the forthcoming model. Every- 
txxly keeps Uxtking over his shoulder for 
The Bea.st in Blue. 

Has any other indu.stry ever worked this 
way'.’ True, car manufacturers got away 
with planned obsolescence for years — un- 
til Japan and the Middle East helped cus- 
tomers wise up. But The Permanent Inter- 
im seems different. It appears to be part of 
the juggernaut called technology. There's 
nothing planned about it. 

Or am I being absurdly naive'.’ if 


Advertisement 

^Reviews in brief 

tirbo-Cool: Keepii^ Your 
PC frm OvertHiiling 


CIRCLE 525 ON READER SERVICE CARD 



Doesn’t your IBM PC deserve IBM service? 


You chose an IBM Personal Computer for 
lots of good reasons. And now that you depend 
on it to help keep your office running smoothly, 
doesn't it make sense to help protect your 
investment with blue chip service from IBM? 

No matter what IBM PC you have, blue 
chip service is more than just exjiert repair. 

Blue chip service offers the choice of ser- 
vice that’s right for you at the price that’s right 
for you. It means we’ll exchange your monitor, 
for example, at your place or at any of our 
Service/Exchange Centers. 

And blue chip service means a lot of things 
you don’t see. Quality. Speed. Commitment. 
And IBM experience. Every year IBM invests 
many hours of training to keep its service repre- 
sentatives current on technologies that never 
stand still. 


As an IBM customer you deserve blue chip 
service. It’s the best thing you can do for your 
IBM Personal Computer. 

Koi' more information, use the coupon or 
call 1 HOO IBM-216d. Ext. 1 U. and ask 
for the Service/Exchange 
Maintenance Department. 

nine chip service from -I--U~ = ~ = 

I 1 

I IBM Direct I 

I Service/Kxchange Maintenance Dept. I 

I One Culver Rd. | 

I Dayton. NJ 0«8I() | 

I □ Please send me more information on IBM PC service. i 
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CIRCLE 123 ON READER SERVICE CARD 


Comes with free DS Backup — 
a $69.95 value 



A nnouncing 7 different Express Hard 
DiskCards " from 20 to 60 megabytes 
starting at $449 — including an intemd 
Hard DiskCard with automatic backup for your IBM AT® 


Complete Systems 


Each Hard DiskCard comes com- 
plete with everything you need, in- 
stalls in minutes, boots off the hard 
disk, has a programmable inter- 
leave factor of up to 1-to-l, *** and 
has plated media. You can add it to 
an existing hard disk and. for an ex- 
tra $95, have both disks act as one. 


Easy Installation 


If you're someone who hates read- 
ing installation manuals or who 
gets intimidated installing internal 
disk drives, one of the Express 
Hard DiskCards"* is for you. Sim- 
ply insert it inside your IBM'^PC. 
XT. AT or compatible, like any 
other add-on card. 


High Performance 


Express Hard DiskCards give you 
from 20 to 60 megabytes of rigid 
disk storage, and something more. 
The controller comes with a pro- 
grammable interleave factor of up 
to l-to-l, which means that you re- 
trieve data up to 6 times faster than 
the PC XT which has a 6-to-I inter- 
leave controller. 


Access Speed 


The Express Hard DiskCards. with 
an average access speed of 60 msec, 
gives you — in addition to that extra 
speed — head retraction. Before 
you start thinking you've just got to 
have head retraction, you should 


know that the 80 msec Express 
Hard DiskCards are rated at SO g's 
power off and lOg'spoweron. Fur- 
thermore. our 80 msec Hard 
DiskCards. like all Express Hard 
DiskCards. have plated media. 
Most hard disks-on-a-card have 
iron oxide (it looks and acts like 
rust), which means if the head hits 
the iron oxide, it will gouge out me- 
dia and your data along with it. 
Plated media, on the other hand, 
looks like a car's chrome bumper. 
If the head hits, it will cause little 
or no damage. That's why Express 
offers drives with high g tolerances. 

All of the benefits of our 80 msec 
drives aside, you may want to get 
our 60 msec drive just for the extra 
speed. But in addition to increased 


Features 

20 AT** 

2(»K0 

Models 

2060 3080 

Mm 

4080 

6060 

Capadri formatted 20.05MB 

20.(H)MB 

20.05MB .V)MB 

30.08MB 

40.00MB 

60.16MB 

Transfer rale 

5Mbits/scc* 

5Mbits/scc 5Mbits/sec 7.5Mbits/sec 7.5Mbitsysec5Mbits 'scc7-5Mbiis/sec 

Avg. access time 

60mscc 

80msec 

60msec 80msec 

60msec 

80msec 

60mscc 

Slol.s 


IV^ 

l‘/2 \V: 

m 

2 

2 

Media 

Plated 

Plated 

Plated Pliiied 

Plated 

Plated 

Plated 

Warrants 

1 vear 

90 days 

1 vear I'/i years 

2 years 

2 years 

2 vears 

Head lifter 

automatic 

manual 

automatic manual 

automatic 

manual 

automatic 

Price 

$449 

$495 

$595 $695 

$795 

$995 

$1,095 



access speed, you'll be getting au- 
tomatic head retraction. 


50 percent faster 


Our 30 and 60 megabyte Hard 
DiskCards give you more storage 
space, but in addition, they also 
give you a transfer rale of 7.5 me- 
gabits per second — a full 50 per- 
cent faster than an IBM XT or AT 
hard disk. Faster speed is impor- 
tant, and becomes more so if you 
want to combine disks. 


One File, Two Disks 


With Express Systems* new Coa- 
lesce”* Software, you can add our 
20 or 30 megabyte Hard Disk- 
Card” to your existing hard disk. 
They will both work together as 
though they were one disk — up to 
144 megabytes worth. 

Coalesce not only merges the 
two hard disks together, it bypasses 
the DOS barrier of 32 megabytes. 
That means that if you already own 
a 114 megabyte hard disk, you can 
add our 30 megabyte Hard Disk- 
Card and have a total of 144 mega- 
bytes as a single file! 

However, if you don't have a 



IBM is i reaislered (rademark of (he International Business Machines Corporation. Compaq is a registered (rademark of Compaq Computer 
Corp . Leading Edge is a registered trademark of Leading Edge Products 
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Discover why 
companies like AT&T, 
IBM, BeU Labs, 
Polaroid, Kodak, 3IV1, 
JC Penney, Sperry, 
Hughes Aircraft, 
Stanford University, 
Allied Corp, the 
Associated Press and 
others have bought 
Express Hard 
DLskCards.™ 



hard disk now and want 40 or 60 
megabytes of hard disk storage, 
then our Express Double Disk- 
Card”* comes with two hard disks. 
You can use one disk to back up the 
other with our automatic backup 
software Auto DiskSave^* or for an 
extra $95. you can buy Coalesce 
and have both disks work as one. 


Free backup program 


All Express Hard DiskCards are 
available with a free backup pro- 
gram. DS Backup.”* This easy and 
convenient program — a $69.95 
value — makes backing up simple 
and fast. And to receive it, all you 
have to do is ask for it when you 
order. 


AT Backup DiskCard " 


How would you like to know that 
your I^M ATs hard disk is always 
backed up without having to think 
about it. With Express Systems' 
AT Backup DiskCard”* you can 
have 20 megabytes of hard disk 
I backup on a card without taking up 
valuable front panel space. The AT 
Backup DiskCard comes with 
I Auto DiskSave software, so you 




can backup by date. lime, archive 
bit (since you last used a hie), by 
subdirectory, file name or groups 
of hies, or any name combination 
using DOS wild cards. Further- 
more, you can schedule your 
backup for anytime you return to 
DOS. or at specihe times. 

If you're worried about 20 me- 
gabytes not being enough space, 
we include Express Systems hie 
compression software. File Com- 
pactor,”* which compress binary 
hies 30-35 percent, text hies 40-50 
percent, and data base hies up to 90 
percent of their original space. 
And not only will you not have to 
think about backing up your hies, 
the AT Backup DiskCard will do it 
hle-by-hle at the rate of 3 mega- 
bytes per minute. 


Compatibility 


The Express Hard DiskCard is 
compatible with most IBM PC or 
XT compatible computers, includ- 
ing but not limited to, all Leading 
Edge*, ail Compaq* computers. 
AT&T 6300. Sperry, ^nith. 
Epson, and most others. And all of 
the cards can work with the IBM 
PC's 65 watt power supply. 


Upgradable 


If you already own an Express 
Systems Hard DiskCard. you can 
upgrade to any of our larger Hard 
DiskCards. Call for details. 


Warranty 


The Express Hard DiskCard 
comes with a 90 days to two year 
warranty, depending on the m(^el. 


Quick Delivery 


Order today and you'll receive 
your Hard DiskCard by Federal 


Express*. The next day or the day 
after — you decide. 

For the best buy in a convenient, 
easy to install hard disk, call 
Express Systems. 

t“. -!?J 

*Uses IBM AT or compalible 
controller. 

** Available only for the IBM AT or 
compalible. 

***For IBM AT and compatibles, the 
interleave factor is dependent on its 
controller. 

nakes up I Vi slots and works beside 
any Vi slot board such as floppy 
controller. 



CaU ToU Free 1 - 800 - 341-7549 Ext. 3500 
In Illinois, caU (312) 882-7733 Ext. 3500 

Express Systems, Inc.. 1254 Remington. Schaumburg. IL 60195 
CIRCLE 380 ON READER SERVICE CARD 




AT Backup DiskCard. Express Hard DiskCard. Double DiskCard. Coalesce. File Compacior. and Auto DiskSave are trademarks ot Express 
Systems. Inc 

















How Does One Air Expiess Office Send Another 
Air Express Office o List of Whot's Coming? 


Next time yoo have o lengthy message to send cross 
country, lood it into your computer insteod of o plone. It's o 
lot foster. 

CXir Crosstolk softwore ond o modem con frxake it possible 
for your PC to communicote olmost 
instontly with alnrxKt ony other com- 
puter in the world, over otdirrary 
phone lines. 

In minutes, you could send or receive 
Q 1 0-poge report, on inventory list, or onything else 
you’d like to hove in someone else's bonds right now. You 
con speed the way you do business, rx3 motter where 
you (jo business. 

Crosstolk fcxJlitotes corrvnunicotion omong different 


computer brands, operating systems, ond modems. It even 
mokes it possible for your PC to become o smort remote ter- 
minal to olmost ony (dial-up computer — your compony 
mainframe, for exomple, or on informotion tjtility S(jch os 
CompuServe. 

Because Crosstalk is so easy for 
beginners to use orxd so versatile for 
experts, it's become the most popular 
miCTOcomputer communicotions 
progrom ovoiloble. Ask your deoler, or serxd for 
our brochure. 

1000 Holcomb Woods Pofkwoy / [\oswe>I.Geo<^ 00076 

I I Ur I CROSSTALK a owgmMdirademoik of Microni Irv 

ConvxjS*rv*ftoServKema4«o(H&R0lod< 


UKVJ,^I/\LIV 
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V I I- W l> 0 I N T S 

■ STEWART ALSO? 


Is DESKTOP 
PUBLISHING FIT 
TO PRINT? 

PC-based desktop publishing may become a reality someday, but on the current crop 
of low-cost laser printers, it’s a bad joke. 



W hat if . . . Hewlett-Packard 
stopped pretending that the La- 
serJet Plus is designed for desk- 
top publishing? 

Warning: If you happen to have a Hew- 
lett-Packard LaserJet Plus or any one of 
that ilk of low-cost laser' printers, don’t go 
near a Macintosh connected to an Apple 
LaserWriter. You'll be corrupted forever. 

I'm not just saying that because the 
$6,000 LaserWriter is a swift piece of 
hardware, which it is. I’m saying that be- 
cause the industry is in the process of foist- 
ing a giant fraud on PC users that goes by 
the name of desktop publishing. However 
good the next generation of DOS desktop 
publishing .software is (they’ll be evaluated 
in detail in PC Magazine in December), 
desktop publishing with a LaserJet Plus 
printer is a travesty for any but the most 
technically sophisticated and motivated 
users. 

Hewlett-Packard introduced its original 
LaserJet printer in 1984 as a high-quality, 
fast, quiet (and expensive) replacement for 
daisy wheel printers. The thing cost about 
$3.()00 at street prices, but it produced 
marvelous-looking letters and was easy to 
share among users on a network. It also 
sold like crazy: something more than 
150,000 in the last 2 years, giving HP 
about an 80 percent share of the laser print- 
er market. 

Then Apple Computer entered the mar- 
ket early in 1985 with its LaserWriter 
printer with built-in type fonts, a page-de- 
scription language called Postscript, and a 
hefty $7,(X)0 price tag. Apple also sold a 
lot of LaserWriters, more than 30,000 at 


last count. More important, the Laser- 
Writer combined with a Macintosh and a 
program called Pagemaker created a new 
application for personal computers: desk- 
top publi.shing. 

Now the industry is abuzz about desk- 
top publishing. Software developers have 
more than two dozen page composition 
programs in the works or on the market; 
word processing developers all claim that 
their products "do desktop publishing”; 
and printer manufacturers are going nuts 
trying to rush new latter printers onto the 
market. 

TYPESET OR PRINTED? The essence 
of the desktop publishing fraud is ex- 
pressed in these new printers. The basic 
promise of laser printers is that they can 
produce printed material that looks typeset 
to the untrained eye. Whether you’re print- 
ing a basic business letter, a simple 12- 
page newsletter, or a 200-page book, a la- 


ser printer can make a document look like 
you spent a lot more money producing it 
than you actually did. 

The term desktop publishing implies 
that you can produce a document that, at a 
minimum, contains mixed type styles in 
mixed sizes (say. Times Roman light, 
bold, and italic in 10 or 12 point and Hel- 
vetica bold in 24 or 30 point), lines and 
boxes, and perhaps a simple bar chart or 
graphic design. On a Macintosh and 
LaserWriter, text fonts and graphics are 
built into the system files. So you merely 
format the document on-screen, pull down 
the file menu, and print. Should you want 
to use a font that isn’t in the standard sys- 
tem file, the computer will search your 
disk for the font and download it automati- 
cally to the printer. If the computer can’t 
find the right font, it will make an educated 
guess and substitute another. 

However, coaxing a LaserJet-class 
printer (which includes any printer that’s 
priced between $2,0(X) and $4,500, cover- 
ing everything from the QMS KISS to the 
AST TurhoLaser) to produce such a docu- 
ment is not as simple as the industry would 
have you believe. 

WASTING TIME On a PC with a La.ser- 
Jet. the ability to format a document on- 
screen and match it to your printed output 
will depend on how much planning you’ve 
done for your document and how capable I 
the composition program is. With a Laser- * 
Jet Plus (mainly distinguished from the | 
original LaserJet by having enough addi- I 
tional RAM to allow you to download 1 
fonts), the appropriate fonts must be = 
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■ STEWART ALSOP 


downloaded hcl'orc you allciupt to print 
your document, which means that you 
must quit the composition or word pro- 
cessing program, use a utility program to 
download the Idnt Hies to the printer, and 


return to the main application (a pnx.'ess 
that will take about 25 minutes). If you de- 
cide you want to use a different font, you 
mu.st repeat the prtxess. Even then, you 
still must have a monitor with enough reso- 


lution to aeeurately display what you will 
get. or faee wa.sting time experimenting 
with printouts. 

GREAT FOR LETTERS Don’t get me 
wrong. The LaserJet is a wonderful device 
for producing business correspondence. If 
all you want to do is print beautiful letters, 
memorandums, or reports in one basic 
type style with no graphic elements, a ba- 
sic La.scrJct with the right cartridge is right 
on target: fast, quiet, flexible. But the La- 
serJet. even one with more memory, was 
never designed for the kind of page com- 
position tasks that have come to be associ- 
ated with the term desktop publishing. 


■ Manufacturers have 
done a miserable job of 
learning why users buy 
laser printers. What 
users are screaming for 
is a product that is 
more capable. 


Worse, the printer manufacturers that 
want to compete with Hewlett-Packard 
have done a miserable job of learning why 
users buy laser printers. The printer mak- 
ers are putting out products that work fast- 
er ("Our printer can do 1 2 pages per min- 
ute!") or longer (“Our printer has a duty 
cycle of 20.000 pages per month!") or 
cheaper ("Our printer only costs 
$1,995!"). But what users arc screaming 
for is a product that is more capable, has 
more built-in fonts, and is supported by 
more-capable applications software. 

Over the next 6 months, ads. books, 
and magazine articles will extol the virtues 
of desktop publishing with the La.serJet 
Plus, but they probably won't tell you that 
you have to become an expert typesetter in 
order to do what they say you can. It’s 
nearly criminal to lead people into the kind 
of frustration they will inevitably experi- 
ence as a result of this fraud. 


DATA-LITE SYSTEMS 


COMPLETE 

COMPATABLES 


DL-XT 

DL-XT TURBO 
DL-AT 8 mhz 
DL-AT 10 mhz 


$ 999.95 
$1059.95 
$1899.95 
$2399.95 


ALL SYSTEMS INCLUDE 
256K RAM (51 2K on AT) • 21 MEG HARD DRIVE 
FLOPPY DISK DRIVE • PARALLEL PORT • SERIAL PORT 
CLOCK-CALENDAR • KEYBOARD • GAME P0RT(XT ONLY) 

MONOCHROME MONITOR ANO VIOEO CARO 

EGA SUB-SYSTEM $639.95 

FOR EGA WITH SYSTEM add $490.00 

21 MEG XT HARD DRIVE SUB-SYSTEM $ 385.00 

360K 1/2 HT. FLOPPY DRIVE $ 85.00 

OTHER SYSTEM CONFIGURATIONS AND ITEMS AVAILABLE 

* * *CALL FOR BEST PRICE^ * * 
DEALERS WELCOME 

DATA-LITE SYSTEMS 

PO BOX 1350 SIMI VALLEY, CA 93062 

805 - 527-6465 
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PC MAGAZINE ■ OCTOBER 14. 1986 
IIK 



$ 2000 ? 

That's Too Darned High! 


Why should a CAD package cost more than a Word 
Processor? It shouldn’t* Lots of people ask how we can 
offer a CAD system as good as ProDesign II at a price as 
low as $299. It's easy. A PC Software Package does not 
cost $2000 to manufacture. It doesn't even cost $200. It 
makes us ask the questions. "Why do comparable CAD 
packages cost $2000 and more?' "What makes a CAD 
package cost more than a Word Processor? " 

ProDesign II doesn't. ProDesign II is the complete 
CAD package you get for $299. With ProDesign II. you 
get such advanced features as Auto Dimensioning. Area 
Fill, Fillets. Mirroring. Isometrics, Curve Fitting, Object 
Snap, Attributes. Drawing Merge, and many, many more. 
Features once available only for $2000 or more. Features 
you get at no extra charge with ProDesign II. 

But there is another, very important reason you 
should get ProDesign II. ProDesign II is very unique 
among CAD packages. It is easy to learn and use. When 
we call ProDesign II "The Easy To Use CAD System’ . 
we’re not joking. You will be productive with ProDesign II 
in an hour or two instead of a week or two. 

What else does ProDesign II offer? Compatibility. 
Compatibility with over 100 printers. Compatibility with 


over 50 plotters. Compatibility with most graphics adapt- 
ers. digitizing tablets, and mice. Compatibility with most 
display adapters. Compatibility with any software that can 
produce HP plotter commands. Compatibility with main- 
frame CAD systems (IGES). All at no extra charge! (You 
can also get an AutoCAD Interchange Utility for $99 that 
converts drawings to or from the AutoCAD format.) 

What additional hardware do you need? None! An 
IBM PC compatible and 51 2K RAM are all you need. 
ProDesign H produces high resolution drawings on your 
dot matrix printer - better than .005" resolution on an 
IBM/Epson compatible printer. And you don't have to get 
a mouse or digitizing tablet. ProDesign II is designed for 
easy and efficient keyboard use. You won't even need a 
math coprocessor, although it is supported. From a small 
drawing on a dot matrix printer to an E-Size drawing on a 
large plotter, ProDesign II is the one to use! 

ProDesign II — Affordable. Compatible, and Usable! 

Where do you get it? See your local dealer or contact: 
American Small Business Computers 
118 South Mill Street 
Pryor, OK 74361 

918/825-4844 TELEX 9102400302 


PRODESIGN II — ONLY $299! 
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THE 

«ljOOOjOOO 

SWITCH IS ON! 


SHARE THE EXCITEMENT! 

Frustrated by the limitations of your current 
software? Try KnowledgeMan/2, the “Friendly 
Superpower.” We think you’ll be so excited by 
its power and flexibility you’ll never go back to 
your present dead-end software. In fact, if you let 
us know why you prefer KnowledgeMan/2, you 
could be a winner in our “11,000,000 Switch!” 

From accounting to manufacturing to sales, 
KnowledgeMan/2 is a data base management 
system providing familiar business computing 
features in one highly-fused software package: 

□ Extensive relational data base management 

□ Spreadsheet features 

□ Spur-of-the-moment inquiries 

□ Forms management 

□ Statistical analysis 


For the beginner, KnowledgeMan/2 has our 
extensive menu system with supporting help 
screens and easy-to-use documentation. The 
experienced user may turn off the menus to use 
KnowledgeMan/2’s power through its time-saving 
command language or procedural language. Every- 
one can use the optional natural language features 
to ask for information in plain English. 

For details on how you can enter “The $1,000,000 
Switch,” see your local dealer or write or call: 
mdbs/Marketing and Sales/P.O. Box 248/Lafeyette, 
IN 47902; 317/463-2581. 

KNOWLEDGE 

m®n/2 

TMC UMtVCMAI. KMOWLIMI HAHAOCIMIIT SVSTCM 

/ 
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□ Data security 

□ Programming language and much more 



Enhance your business presentations and com- 
munications with fully-integrated options for color 
graphics, text processing, forms painting, report 
generation, remote communications, mouse pro- 
cessing, natural language processing, and others. 
Versions for local area networks are also available. 


i=r "indb*" and ''KnowtodeaMan/2'' ara registered trademarks o( Micro Data Base Systems, Inc. 


Our Most Important 
Product Is 



Your Peace Of Mind j 

Your time is best spent taking care of your business. You don't 
need hassles like worrying about which add-on components ^ ^ 
will or won't work with your existing equipment, who to 
contact foranswerstoyoursoftwareorequipment 
application questions, where to get training for your ^ 

staff and so forth. 


You need a professional organization that can provide you 
with exactly the right equipmentforyourneeds — equipment 
like the powerful single- and multi-user microcomputers from 
AT&T and other leading manufacturers. You need an organi- 
zation that has the right software available to suit your needs, 
from the best-selling pre-packaged application packages to 
custom-designed programs for your special requirements. 
You need an organization that can provide you with training 
and support for your staff and top-notch technical support 
and service for your equipment. 

We're consummate computer professionals — we have the 
answers and we provide the solutions, so you don't have to 
trouble yourself. You need peace of mind, and that's what we 
deliver at CCT. And we include it free with everything we sell. 



AlbT 


An Authorized Value Added Reseller erf AT&T 



CX}f^/CEP7S ir^ COMPUTER TBCHMXOGr 

450 EASr BOUeiMD 

LAKfU/OOO MJ 00701 

/POT/ 3705000 
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COVER STORY 

■ 

PAULM. STAFFORD 


The 


Cheapest 


Should IBM he worried 
that PCs have indeed 
become a ‘ ‘commodity’ ’ ? 
Many low-cost compatibles 
have flooded the low end 
of the market, but 
peifonnance and the 
quality of design and 
construction do not, in 
many cases, measure up 
to the high standards 
set b\ IBM. 


P 

nces or 


PCs 
Ever 


> on IBM PC- and XT-compatible personal computers 
are dropping fast, and the bottom is nowhere in sight. The original 
IBM ft, with 48K bytes of RAM and no monitor, sold for 
$2,235; with the most recent price cuts, this model, with one disk 
drive and 256K bytes of memory, lists for $1 ,445 and can be had 
for about 30 percent less on the street. So when PC Magazine dis- 
covered a wealth of compatibles with price tags under $ 1 ,000 — 
which in some cases even included a monitor and hard disk — the 
staff in PC Magazine Labs could no longer resist the temptation to 
find out just what buyers would get for their money. 

Low-cost compatibles make no advances in technology — no 
AT speed, no EGA color, no expanded RAM — in fact, they offer 
nothing that hasn’t been available for a long time. Their single dis- 
tinguishing feature is price. Even their names are prosaic: four of 
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the machines are called “Turbo XT," and 
one of them is simply labeled the “PC 
Clone," However, where PCs are con- 
cerned, “low cost” still means a fairly sig- 
nificant outlay. A computer that costs 
$ 1 ,000 and breaks the next day or does not 
meet your performance needs is a waste of 
$ 1 , 000 . 

THE ASSEMBLED PC In “Cost-Con- 
scious Computing" {PC Magazine, Vol- 
ume 4 Number 21), the machines re- 
viewed were fully PC compatible and cost 
less than $2,000. At the time, six machines 
met these criteria. Less than a year later, 
with the maximum price cut in half, the 
Labs staff tested thr^ times as many ma- 
chines. It doesn't take a mathematician to 
understand the equation: as the prices for 
rc compatibles approach rock bottom, ev- 
ery day more and more vendors are trying 
to get in on the act. 

How can so many mail-order houses of- 
fer their own inexpensive versions of the 
pride of IBM? They buy their components 
the same way they sell them: through mail 
order. The components that make up a 
low-cost PC compatible are as easy to find 
as the distributors' advertisements in the 
nearest computer-dealer trade magazine. 
The latest issue of one of the biggest dealer 
weeklies revealed some incredible prices 
for the guts of a pretty powerful computer 
system. For example, an XT-style 
motherboard slotted for 640K bytes of 
RAM (with OK bytes on board) goes for 
$99 in single quantities. That includes a 
“compatible, noninfringing BIOS.” A 
fliptop case runs about $30; add $75 for a 
150-watt power supply, $55 to $65 for a 
keyboard (depending on whether you want 
PC- or AT-style), about $120 for a 360K- 
byte floppy disk drive and controller, and 
you're in business. The RAM chips add an 
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■ THE CHEAPEST PCs EVE:R 


All of the ‘ ‘cheap PCs‘ ' tested look virtually the same, with only the most minor variations on the ' 
IBM theme. The minimal, visual differences among them include drive configuration, monitor 
type, and such features as status lights. AT-style keyholes, keyboard layout, and, of course, the 
logos. The actual configuration and quality of components vary from manufacturer to 


AdMcTuftwXT 


I B«byMlcroia~] | 

I 
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manufacturer. One company's base price may include a hard disk while another's doesn't even 
include the monitor, so "cheap ' is sometimes deceptive. And when it comes to perjormance. Hof 
the IS pictured here operate in lH}th standard and turljo modes, which meam that they dranuttically 
outfwrform the IHM PC-XT (see the accomfnmyinfi benchmark-test results). 


I Wisetek Turbo XT~| 


f^TD Turbo 66 | 


American Micro AT JR. 


PC's Umited Turbo XT 


I WIN Ubs XT Compatible | 
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■ THE CHEAPEST PCs EVER 


THE FIRST PC 

The original 1981 PC cost a bundle for a 
lot less machine. 


R eading a price list for IBM’s first PC 
is like listening to Grandpa describe 
his Model T, but only if the Model T had 
been priced like a Maserati. Has it really 
been only 5 years since that day in Au- 
gust 1981 when the first PC was intro- 
duced to the marketplace? 

The first true PC, complete with 48K 
bytes of RAM and one 1 60K-byte floppy 
disk drive, sold for $2,235. There were 
plenty of options to improve the ma- 
chine’s performance, of course. A 
monochrome monitor for $345 was an 
essential accessory, as was a second disk 
drive for $570. Those items purchased 
today may set you back $89 and $85, re- 
spectively. 

If 48K bytes wasn’t enough memory, 
64K-byte expansion cards were available 
for $540 each. Today you can probably' 
find nine-packs of 256K-byte caids, over 


2,300K in all, for $80. The mathematics: 
from $8.43 to $.35 per kilobyte. 

A display and printer adapter card, 
about $150 today, cost $335 way back 
then, bringing the grand total for a fully 
equipped PC that couldn’t come close to 
one of today’s IBMs in performance to 
something approaching $8,300 (assum- 
ing it would be possible to expand mem- 
ory in that machine to 640K). 

By the way, that original $2,235 PC 
now comes equipped with 256K RAM 
and a 360K disk drive. It can be yours for 
$1,445, but keep an eye on the price; it 
may come down again. The recent entry 
of Tandon Corp. into the cheap-PC wars 
and the ever-growing market presence of 
numerous PC clones has forced IBM to 
rethink its competitive strategy at the low 
end of the PC market. 

— Don Willmott 


insignificant amount to the total cost (“We 
buy 'em by the pound,” one dealer joked), 
so for a parts bill of less than $400 — and 
that’s based on single quantities — a dealer 
can put together the basics of a 640K PC 
system. 

PC Labs’ results confirm that the low- 
cost compatibles are being assembled 
more than they are being manufactured. 
Out of the 1 9 machines tested , 4 (the Infor- 
mation and Technology Systems (ITS), 
PC’s Limited, Apparat, and Northeastern 
Software units) had the same 
motherboard — something called the 
XTurbo Board, Most of the motherboards 
carried the “Made in Taiwan" legend, and 
three — the WIN Labs XT Compatible, the 
DLXT Turbo 640, and the Baby Micro 
XT— had ROM BIOSs dated October 16, 
1984 (a very good vintage for BIOSs, no 
doubt). 

The bottom line is that anybody with a 
few dollars in capital, a mailing address, 
and a garage can put together a machine, 
sell it for less than $ 1 ,000, and still make a 
substantial margin. In fact, the cost of a 
system built around one of these low-cost 


motherboards is liable to be mostly made 
up of what you spend on peripherals: mon- 
itor, disk drives, and other exotica. 

ON THE JOB (MARKET) A somewhat 
smaller source of cheap PCs is the so- 
called “Job-lot" market, where products 
that are no longer being actively marketed 
but remain in inventory find their way into 
the hands of dealers who sell on the basis 
of price alone and care not a whit for hav- 
ing the latest, greatest, or best-supported 
equipment. And with the IBM standard so 
deeply embedded in the market, these dis- 
continued machines are not a bad bargain 
at all, if they were made by reputable man- 
ufacturers in the first place. 

One example of a decent job-lot ma- 
chine is Advanced Computer Products' 
Advanced XT/PC. Peel off the stick-on la- 
bel and — surprise! — it's really a Xerox. 
It’s also a fairly humorous lesson in the 
history of the PC marketplace. Not a bad 
machine at all, the Advanced XT/PC suf- 
fers from a quirky interior design: color/ 
graphics is built in and works with the in- 
cluded monitor (also a Xerox): the three 


expansion slots, instead of accepting cards 
placed vertically into the bus, are fitted so 
that you must slide them in horizontally. 
This design not only makes cards a diffi- 
cult fit. but looks funny. You’d tbink a big, 
smart company like Xerox that should 
know better, would. Its mistakes, though, 
litter the same highway that other major 


■ The bottom line is 
that anybody with a few 
dollars in capital, a 
mailing address, and 
a garage can put 
together a machine. 


computer players have traveled in attempts 
to translate minicomputer or mainframe 
success into the PC market. 

When you go to buy a low-cost compat- 
ible. you’ll find that the machines differ in 
some important ways. The most notice- 
able difference is the standard equipment 
that the dealers include with them. It is just 
as cheap and easy to include a faster ver- 
sion of the Intel 8088 CPU that IBM uses 
(such as the 8088- 1 , 8088-2, or NEC V20) 
as it is to adhere to more-mundane PC 
standards. Twelve of the 18 units tested 
claim to be ‘ ‘turbo’ ' machines, with clock 
speeds that you can switch between the 
.standard 4.77 MHz and either 6.66, 7.33, 
7.77, or 8 MHz. 

When dealing with these bargains, 
though, remember that turbo is as turbo 
does: in some cases it is a state of mind and 
little else. The DLXT Turbo’s manual 
claims that you can switch from normal to 
high speed using the keyboard; actually, 
you have to go inside the machine and set 
jumpers to make the change. Nonetheless, 
any turbo machine will outperform a stan- 
dard IBM PC. (See accompanying bench- 
mark test results.) 

THE REAL COST What you’ll pay in 
order to build a usable system from your 
base unit should also factor into your 
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WHAT’S A GIGABYTE? 


Suppose you color-in each small square on this page. There are 10,000 squares. 



News is 


of data. 4 Y 0 U will have colors an 


entire 


Imagine your PC working with £Qe sizes 


to 1.000MB under DOS. IheGIGAfile 


File-Stretcher by CORE satisfies today’s 


storage needs and ensures future caj^ty, 


Thaf s the Good News. . . 


GIGAflle™ comes with every CORE hard disk in excess of 32MB capacity 
so you don’t have to partition the drive into logical volumes. Unless you want to. 

The DOS limitation of 32MB file size is no longer a barrier with GIGAfile™ and the 
higher capacity mass storage devices from CORE IntemationaL 

You can have files and/or direaorles as big as a full gtobyte. 

On files this big you could maintain a nearly unlimited customer-lead file with hundreds of 
thousands of names and addresses for a successful direct mail campaim. Physicians and Attorneys can 
now have detailed patient and client files electronically stored thus reeving pressure on hard-copy file space. 

Since no single PC hard disk yet can store a Gigabyte, GIGAflle™ makes it possible to have your files 
expand aaoss as many as eight physical storage devices. For example, you can install two CORE 72MB High 
Performance hard disks in an IBM PC-AT or compatible and have one nuge 144 MB file resident! Your sys- 
tem will see both drives as one device. And the CORE Drives support large files under XENIX'“ too. 

And as CORE'S near-future mass-storage development yiel^ even higher capacity devices, you’ll be 
ensuring your capability for fiiture storage growth. Tne time is rapidly approachir^ wnen multi megabyte 
spreadsheets and 100MB, 300MB or even l^er databases will be common. 

Some even as big as a Gigabyte. And that’s like lOO.OCX) pages of grids like the one above, each with 
10.000 squares, to give you an idea of just how big a "Gig" really is. One Billion Bytes. 1,000 Megabytes. 
1,000,000,000 characters of information, GIGAflle’". 

So call us now. Learn mote about how GIGAflle’" can help you avoid hardware obsolesence. 
take care of today’s storage needs and ensure future capacity. 

Remember, you can only get GIGAflle’" with the 40, 56. and 
72MB high-performance (Wes from CORE. So why wait? 

You have nothing to lose, and everything to save. Everything. 


CORE 

INTERNATIONAL 


7171 North Federal Highway □ Boca Raton, Florida 33431 □ 305/997-6055 

* IQK con Inemnaail lac. XIHIX ■ a tndemwk d lAcsaafL tac. Cayok*BJi^MD«daateNtkcftaMy tSaMOklac GKAMeBaBKknakdOOninBiaDmLtaL 
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■ THE CHEAPEST PCs EVER 



(1) Advanced Computer Products' Advanced XTIPC steers from a 
quirky interior design. To install cards in any of its three expansion 
slots, you have to slide them in horizontally. Not only does this 
arrangement look Junny, but it makes for a difficult fit. 

(2) Some of the systems tested don't include monitors in the base price, 
and although the mail-order houses offer their own generic displays, 
these monitors are not always your best option. Screen quality b often 
poor. Like the Apparat Turbo PC, whose screen output b pictured 
above, many produce grainy text. You're better off springing for a 
higher-priced, name-brand display. 

(3) Peel off the label and surprbe! Advanced Computer Products' 


Advanced XTIPC b a job-lot 

that found its into the hands of a low-cost dealer. 

(4) The best of the ' 'cheap PCs' ' were characterized by boards that fit 
firmly and evenly into their slots, correctly aligned drives, and overall 
solid construction. Some units, like Data-Lite Systems' DLXTTurbo640 
pictured above, were so poorly made that it impossible to fit 
standard PC cards into the slots. 

(5) Many of the keyboards on the cheap PCs, like that of the Apparat 
Turbo PC pictured above (top) have nonstandard layouts and a mushy 
feel. The best one b the PC's Limited Turbo XT keyboard (bottom), 
although the ITS Turbo XT keyboard (middle) bn’t bad. 
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NINVTS^AN' 

UNiNnRRurrnu power supfiies 

— PROTECTION FROM — 

• BLACKOUTS ★ BROWNOUTS ★ SPIKES 

• INTERRUPTIONS ★ SURGES ★ EMI / RFI 

• Completely automatic operation 

• From 1 msec to 4 msec switching time 

• Audible and visual status indicators 

• Models available from 250 Watts to 1 ,000 Watts 

DEALEPS* 

CASH IN ON OUR SUCCESS 

★ Substantial dealer margins 

★ Order-ship same day 

★ Toll free ordering 

★ National advertising program 

★ National show representation 

SEE US AT THE SHOWS 

COMDEX-US VEGAS PC EXPO CHICAGO 

November 10-14 October 7-9 


SUGGESTED RETAIL - DEALER INQUIRIES WELCOME 


HINHTC^ AN 250 

niNVTR^«>^>f AN 300 

niNUTE^AN 500 

NINUTE^^TIANIOOO 

250 Watts (tZOV) 

300 Watts (120V) 

500 Watts (120V) 

1000 Watts (120V) 

SUPPED SQUAREWAVE 

SVNCHRONIZED SINEWAVE 

SYNC, STEPPED SQUAREWAVE 

SYNCHRONIZED SINEWAVE 

$35900 

s 54900 

$69900 

$139900 

Suggested Retail 

U.L. and C.S.A. Approved 

Suggested Retail 

Suggested Retail 

U.L. arQ C.S.A. Approved 

Suggested Retail 
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Coast 

Computer Accessories 

6892 B Sequel Ave. 

Santa Cruz, CA 95062 
(408) 479-0881 
(800) 922-2587 (Calll. Only) 

Datarep 

P.O. Box 5929 

Orlando, FL 32655 
(305) 643-5224 
(800) 4327042 (Rorida Only) 

Para Syatems 
of New York 

P.O. Box 388 

Bellmore, New York 11710 
(718) 657-1818 

SAFE/COM Inc. 

412 Linda Circle 

Baton Rouge, LA 70806 
(504) 928-7166 

KM Company 

4255 LBJ Freeway 

Suite 282 

Dallas, Texas 75244 
(214) 458-0644 

Houston (713) 920-2733 

Currie Systems Inc. 
3069 Leeman Ferry Rd. 
Huntsville. AL 35601 

Local (205) 861-4223 
Alabama (600) 334-6685 
National (600) 633-2938 

Acutek 

4651 N. I8t Ave. 

Suite 107 

Tuscon, AZ 85718 
(602) 628-968e 

Compucraft 

451 Post Road 

Holmes, PA 19043 
(215) 532-6698 

Network Micro 
Systems Inc. 

23 Heatherton Way 
Thornhill Ontario, 
Canada L4J3E6 
(416) 733-1730 

All Computers 
Intematiortal 

(International Distributors) 

FL Branch (305) 593-2121 

TX Branch (817) 654-9033 


ISTRIBUTORS 


MINUTEMAN 


1 1425 Mathis St.. Suite 404, Dallas, Texas 75234. (214) 869-1686 

CIRCLE 381 ON READER SERVICE CARD 

1 ' 800 ' 238>7272 



PARA SYSTEMS, INC 





ARE m CONFIDENT? 

• 30 DAY SATISFACTION GUARANTEE 

■ 1 YEAR FULL WARRANTY AGAINST MANUFACTURERS DEFECTS 

■ I HR FREE PHONE SUPPORT TO HELP WITH 

ANY CONFIGURATION OR OTHER RELATED PROBLEMS 


NOW AN EVEN FASTER TURBO PC 


AT AN EVEN BETTER PRICE!!!! 


$ 695.00 


TURBO PC' 


CONFIGURATION 
640KB MOTHER BOARD 

360KB FLOPPY DRIVE W/CONTROLLER CARD 
DUAL SYSTEM SPEED 4.77 & 8.0 

150 WAn POWER SUPPLY UL APPROVED 

XT STYLE KEYBOARD 

8 EXPANSION SLOTS 

(7 AVAILABLE 1 FOR FLOPPY CONTROLLER CARD) 
IBM STYLE SLIDE ON METAL CASE 



■ Fully Assembled and Tested 

■ Runs All Major Software Written For 
the IBM PC and PC/XT 

■ MS DOS 3.1 Operating System 


ADDITIONAL CONFIGURATIONS ARE AVAILABLE 


CALL TOLL FREE TODAY FOR IMMEDIATE SHIPMENT III! 


1 - 800 - 331-6709 IN INDIANA OR ALASKA CALL (219) 482-2786 


^Kc. 

4620 Speedway Drive 

Fort Wayne. Indiana 46825 Monitor Sold Separately 

• • REPLACEMENT OF DEFEaiVE PRODUa IS PAID FOR BY PROTECH SYSTEMS. ALL REPLACEMENTS ARE NEW ABSOLUTELY NO RE-BUILT 
REPLACEMENTS. 

IBM PC'* AT"' PC/XT’* are trademarks and IBM* ts a registered trademark of International Business Machirtes Corporation 
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■ THE CHEAPEST PCs EVER 


thinking. Most of the low-cost 
compatibles come with a single tloppy 
drive and controller, a keyboard, and 
that’s all, folks! Exceptions are the ITS 
Turbo XT, the Micro 1 XTTurbo. and the 
DLXT Turbo 640 (see "Low-Cost PC and 
XT Compatibles: Summary of Features" 
for exact configurations). By the time you 
add in a second floppy disk drive or hard 
disk and a display adapter and monitor, 
your computer generally will have cost 
you well over $ 1 .CKK). approaching $2,000 
if your storage needs are massive or your 
display requirements exotic. 

The most important factor in your buy- 
ing decision, though, should be the quality 
you’re getting for your dollar. Most of the 
low-cost compatibles tested actually per- 
formed adequately; no engineering- or de- 
sign-award winners here, but a few ma- 
chines, like the Apparat Turbo PC (except 
for its keyboard), the ITS Turbo XT. the 
Victor VPC II. and the American Micro 
AT JR., earned the Labs staffs praise for 
their construction quality. On the other 
hand, some of the machines appeared to 
have little care invested in their construc- 
tion, most notably the Computer Mail Or- 
der PC Clone, the DLXT Turbo 640. and 
the Baby Micro XT. 

Opinions didn’t vary widely among the 
Labs staff. The testers had similar reasons 
for liking the better units and for disliking 
the poorer ones. The best machines were 
characterized by motherboards that were 
fumly and evenly seated in their chassis, 
correctly aligned floppy drives, socketed 
chips, and slots that were easy to fit cards 
into and remove them from. The not-so- 
good units did not hold together well and 
had ill-fitting expansion slots, discolored 
motherboards, and other signs of shoddy 
construction. 

One area where the testers expected to 
find problems, but didn’t, was in the pow- 
er supplies of the machines. In general, 
what they found were sturdy 1 35- to 1 50- 
watt units that could handle a fair amount 
of stre.ss. 

While quality of design and construc- 
tion in each individual machine is undeni- 
ably important, perhaps even more signifi- 
cant is overall quality control at the 
factory. It works just like the automobile 
market: one guy buys a car that lasts 20 
years, while the guy next door buys the 


■ The not-so-good 
units did not hold 
together well, had ill- 
fitting expansion slots, 
discolored motherboards, 
and other signs of 
shoddy construction. 


same car and has nothing but trouble with 
it. That a computer tests well in the PC 
Magazine Labs does not necessarily mean 
you will have no problems with it once it 
reaches your desk. An example here is the 
PC Designs XT (Plain Vanilla). The unit 
PC Designs sent us had problems reading 
the benchmark disk and frequently failed 
parity tests— a sure sign of impending di- 
saster. When the tester complained to the 
company about the defective machine, a 
new one was sent immediately. It worked 
fine. 

The moral is that, whenever possible, 
you should try before you buy. Make sure 
you have a money-back guarantee — like 
tbe ones offered with the Victor VPC 11, 
the THE PC-H . and the PC’s Limited Tur- 
bo XT — before you invest gixxl money in 
a potentially bad computer, A warranty on 
parts and service is certainly a must but not 
nearly as useful as a guarantee that lets you 
ask for your money back if what eventual- 
ly arrives in the mail is not what you 
thought you ordered. And if you get a 
piece that is clearly faulty, don’t hesitate to 
send it back. 

An unconditional money-back guaran- 
tee is especially important in case you’re 
buying from one of the smaller houses. 
Not only can quality control be a problem 
with these often fly-by-night establish- 
ments. buy you have no assurance that the 
system you buy will be made up of exactly 
the same components as the one tested in 
PC Labs. Just as cheaper and more feature- 
laden PCs come along every minute, com- 
ponent prices arc highly susceptible to 


fluctuation, and there is nothing to prevent 
a mail-order company from switching to a 
less-expensive — and perhaps lower-quali- 
ty — motherboard to expand its profit mar- 
gins. On the other hand, a money-back 
guarantee won’t do you much good if the 
company expires before your guarantee 
period does. 

COMPAl IBILITV Hardware and soft- 
ware incompatibility, while not nearly as 
much of a risk with today’s look-alikes as 
with the semicompatibles of 2 years ago, is 
still something to look out for. Not one of 
the machines tested failed to run Lotus’s 



EDITOR’S 
Oi CHOICE 


The most-important factors in 
buying a PC compatible are the 
same no matter where you buy or 
what you pay: quality, reliability, 
and performance. So the Editor's 
Choice among low-cost compatibles 
is the IBM PC. At $1,445 the hum- 
ble old PC costs a few extra dollars, 
but it is as solid as they come, has 
great documentation, and offers 
something none effthe low-cost ma- 
chines in this review can provide: 
peace <ff mind. 

Of the machines tested, the best 
was the Victor VPC II from Victor 
Technologies. At a base price of 
$1 ,095, the VPC H passed muster 
for this article only because it was a 
clear cut above the other machines 
tested in quality of construction and 
documentation. Nonetheless, by the 
time you build up a reasonable 
working cotfrguration , you' ve spem 
nearly as much as you would for an 
IBM PC. If you' re willing to risk the 
bankbook on a machine from a 
smaller outfit, the $S95 ITS Turbo 
XT from liformation and Technol- 
ogy Services is our ‘ ‘best buy' ’ rec- 
ommendation. It lacks adequate 
documentation, as do the rest cf the 
machines we tested, but it is well put 
together and includes two floppy 
disk drives and a monitor in the pur- 
chaseprice. 




PC MAGAZINE ■ OCTOBER 14, 1986 
131 


■ THE CHEAPEST PCs EVER 


THE COST OF THE LOW COST COMPATIBLES 

Before you buy a low-cost compatible, be sure you understand exactly what that low 
base price includes. The final cost of a complete system may be much higher. 


Adtek Turbo XT 

Adtek 

3706 Realty Rd. 

Dallas. TX 75244 
(214)241-5811 

List Price: $895 with one floppy 
disk drive. 640K RAM: second flop- 
py disk drive. $99; 20-Mbyte hard 
disk drive. $389;' monochrome moni- 
tor. $99 to $109: color monitor, 

$349. 

Baby Micro XT 

Baby Micro 

1 3 1 i 1 E. Briarwood. Ave. . #250 
Englewood, CO 801 12 
(303)790-7717 

List Price: $695 with two floppy 
disk drives. 256K RAM. mono- 
chrome nxMlitor. 20-Mbyte hard disk 
drive. $425; color monitor. $250 to 
$320; 640K upgrade, $60. 

CIRCLE 654 ON READER SERVICE CARD 

Kamerman LabsAT 

Kamerman Labs 

7861 S.W. Cirrus Dr. 

Beaverton. OR 97005 
(503)626-6877 

List ft*ice: $799 with one floppy 
disk drive. 640K RAM; second flop- 
py drive. $ 1 19; 1 .2-Mbyte floppy 
drive. $ 1 99; 2 1 -Mbyte hard disk 
drive, $599; monochrome monitor, 
$129. 

THEPC+ 

THE Computer Products with PC 
Network 

319 W.Oitario St. 

Chicago. IL 60610 
(312) 280-0002 

List Price: $507 with one fle^^ 
disk drive. 640K RAM; second flop- 
py disk drive. $81 ; monochixMne 
monitor $79; 20-Mbyte hard disk 
drive, $416. 

ClftCLE 666 ON READER SERVICE CARD 

Advanced XT/PC 

Advanced Computer Products 

1310 E. Edinger Ave. 

Santa Ana. CA 92705 
(714)558-8813 

List Price: $895 with two flofi^y 
disk drives, 640K RAM; keyboard. 

$ 1 23; color monitor. $33 1 ; 

10-Mbyte hard disk drive. $457 

CIRCLE 659 ON READER SERVICE CARD 

Computer Mail Order PC Ckme 
Computer Mail Order 

477 E. 3rd St. 

Williamsport. PA 17701 
(800)233-8950 

List Price: $799 with two floppy 
disk drives. 256K RAM; mono- 
chrome monitor. $79; color monitor. 
$289; me floppy disk drive and one 
20-Mbyte hard disk drive configura- 
tion, $1,099. 
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Micro 1 XT Turbo 

Microsystems Group 

21l7Stonington 

Hoffman Estates, IL 60195 
(312)882-5666 

Lbt Price: $995 with two flof^y 
disk drives. 640K RAM. mono- 
chrome monitor; 2 1 -Mbyte hard disk 
drive. $435; color monitor, $250. 

CIRCLE 6460N rSADER SERVICE CARD 

PC Designs XT (Plain Vanilla) 

PC Designs 

5837 S. Barnett 

Tulsa. OK 74146 
(918)252-5550 

List Price: $995 with two fl<^y 
disk drives. 640K RAM, mono- 
chrome monitm. 20-Mbyte hard disk 
drive. $449; color monitor, $325. 

CIRCLE 650 ON READER SERVICE CARO 

PC's Limited Turbo XT 

PC's Limited 

1611 Headway 

Austin. TX 78754 
(800)426-5150 

List Wee: $795 with one floppy 
disk drive, 640K RAM; second flop- 
py disk drive. $95; 20-Mbyte hard 
disk drive. $449; monochrome moni- 
tor, $ 1 59; color monitor, $459. 
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STD Turbo 86 

Standard Brands/CompuAdd Corp. 
12303G Technology Blvd. 

Austin, TX 78727 
(512)250-1489 

List Price: $629 with one floppy 
disk drive. 256K RAM; seco^ flop- 
py disk drive, $99; 20-Mbyte hard 
disk drive. $415; monochrome mon- 
itor. $159: color monitw, $459. 
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Victor VPC II 

Victor Technologies 

380 El Pueblo Rd. 

Scons Valley, CA 95066 
(800)248-5252 

List Price: $ 1 ,095 with one floppy 
disk drive. 640K RAM; second flop- 
py disk drive, $200; monochrome 
monitor, $ 1 99; color monitor, $595; 
20-Mbyte hard disk drive. $800. 

American Micro AT JR. 

American Micro Technology 

1322 E. Edinger 

Santa Ana. CA 92705 
(714)972-2945 

List Price: $699 with two flof^y 
disk drives. 640K RAM; 20-Mbyte 
hard disk. $469; monochrome moni- 
tor, $ 1 69; color monitor. $379 to 
$439. 
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DLXT Turbo 640 

Data-Lite Systems 

1034 Rambling Rd. 

Simi Valley. CA 93065 
(805)527-6465 

List Price: $1 ,059.95 with one flop- 
py disk drive, one 20-Mbyte hard 
k disk drive: second flt^y disk drive, 
$85; monochrome monitor. $190; 
color monitor, $375. 
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WIN Ubs XT Compatibk 

WIN Laboratories 

3805 Lake Bivd. 

Annandale, VA 22003 
(703)280-2971 

List Price: $699 with one floppy 
disk drive. 640K RAM; seamd flop- 
py disk drive, $1 19; 20-Mbyte hard 
disk drive, $440; monochnnne moni- 
tor. $ 1 19; coIot monitOT. $369. 

AN! PC-2 

Alphanumeric Inc. 

14060 Gannel St.. #1-103 

Santa Fe Springs. CA 90670 
(213)921-8689 

List Price: $895 with two floppy 
disk drives. 640K RAM, mono- 
chrome monitcM’: 20-Mbyte hard disk 
drive. $469; color monitor, $295. 
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Apparat Turbo PC 

Apparat Inc. 

4401 S. Tamarac Pkwy. 

Denver. CX) 80237 
(303)741-1778 

List Price: $799 with one floppy 
diskdrive. 640K RAM; second flop- 
py disk drive. $125; 20-Mbyte hard 
disk drive. $399; monochrome moni- 
tor. $180 to $240; color monitor. 

$399 to $629. 

CIRCLE 6420N READER SERVICE CARD 
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ITS Turbo XT 

Information and Technology 

Systems 

4600 Duke St., #303 

Alexandria. VA 22304 
(703)370-7173 

List Price: $895 with two floppy 
disk drives, 640K RAM. mono- 
chrome monitor; 20-Mbyte hard disk 
drive. $4 1 2; color monitor. $.300. 

CIRCLE 661 ON READER SERVICE CARD 

Wisetek Turbo XT 

Wisetek 

469 Valley Way 

Milpitas. CA 94105 
(408)263-1237 

List Price: $7 10 with two flof^y 
disk drives, 640K RAM, motK)- 
chrome nKmitor, color monitor, 

$340; 20-Mbyle hard disk drive. 

$445. 

CIRCLE 647 ON READER SERVICE CARD 
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Buying by mail is one of the best ways 
there is to purchase computer equipment 
It's fast, convenient and cost efficient. 

But with those benefits comes a risk . . . 
many of those inexpensive PC clones can 
turn into expensive headaches after arriv- 
ing in the mail. 

Before you order PC equipment from 
anyone through an ad. make sure it 
passes the following test. Thking a min- 
ute now could save you a lot of money . . . 
and a lot of aggravation. 

1. Does the product come complete? 
Many mail-order outfits leave out mon- 
itors. display cards, disk drive control- 
lers and other essentials in an effort to 
keep the advertised price low. By the 
time you add in the cost of these com- 
ponents. you may not be getting such a 
"bargain" after all. 

2. Is the machine fully tested? 

Any computer is only as reliable as its 
components, so make sure it has 
passed a rigorous Quality Control test. 


FiveTips 
On Buyir^ A 
Personal Conmuter 
ThroughTne • 



Don’t be bashful; call the company and 
ask if the machine is built primarily 
with domestic hardware or inferior 
"offshore” parts. While you’re at it. 
ask for reprints of any product reviews 
from respected publications like this 
one (if they can’t provide any. don’t 
take a chance — no matter how low the 
advertised price is). 


. How compatible is the BIOS? 

Everyone claims some degree of "com- 
patibility!’ yet frequently these same 
machines won’t run some popular soft- 
ware packages. If a mail-order outfit 
can't tell you what BIOS their 
machines use. steer clear (The AMI 
BIOS is generally considered the 
most compatible). 

4. Does the machine meet FCC specs? 
Many price-cutting PCs don’t meet 
FCC "Class B" home-use guidelines. 
That means they could interfere with 
your television, stereo and other appli- 
ances. Watch out for disclaimers in the 
ad, or PCs rated to less demanding 
"Class A commercial" FCC standards. 

5. What is the compan/s reputation? 
Sometimes you can tell a "fly-by- 
night" outfit )ust by looking at its 
hastily-prepared, slipshod ad. But 
even if their ad looks slick, keep up on 
the product reviews in magazines like 
this one. Or better yet, call the editors 
directly and ask them. 


Four More Ways To Make 
GettingThe Best Wue. 




Sure^uFe 


PC Designs has always passed the test 
above with flying colors. FVom the super 
high-performance ET-266i to the super 
high-value Plain Vanilla, ourcompati- 
bles are among the most respected on the 
market today. That's because we won’t 
put our name on anything we don’t 
design ourselves, from the best compo- 
nents available. And PC Designs support 
is legendary; we were the first to offer a 
30-day money back guarantee and a full 
year warranty. 

Any Questions? 

We hope this ad will help you make a 
more informed buying decision. But if 
you have questions, we invite you to call 
us at ourlUlsa headquarters. And while 
you're at it. ask for our literature. 


5837 South Garnett 
Iblsa. Oklahoma 74146 
(918)252-5550 
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: Low-Cost PC and XT Compatibles; Summary of Features 

j (Lisied in ascending order of price of configuration tested) 


Product 

Ktenufacturer 

Bate 

price 

Bate price Incladet 

config. 

tested Configeration tested 

Options 

-i WiMtek TUrbo XT 
• Wisetek 

S710.00 

640K RAM. two floppy disk drives, floppy disk 
controller card, monitor 

$710.00 Two floppy disk drives, 
monochrome monitor 

20-filby1e hard disk. $445: color monitor, $340; 
color/graphics card. $70 

STD lUrboSS 

Standard Brands/CompuAdd Corp. 

S629.00 

2S6K RAM. one floppy disk drive, floppy disk 
controller card. muHi I/O card* 

$786.00; One floppy disk drive. 

1 monochrome monitor 

2nd floppy disk drive. $99; 20-MI)yte Miniscnbe 
harddisk. $415: 30 Mbytes. $499; monochrome 
monitor. $159; color monitor. $4S9 

^ Baby Micro XT 

Baby Micro 

S695.00 

2S6K RAM. two floppy disk drives, mono/graphics 
card*, multi t/Ocard 

$880.00 Two floppy disk drives, 
monochiome monitor 

S40K upgrade. $60: 20-Mbyte Seagate hard disk 
and controller card. $425; eolor/gfvhics card 
and ntonitor. S250-$320; multi IX) card. $85 

mrrSTUrboXT 
[■" Information and 
f Technology Systems 

S895.00 

640K RAM. two floppy disk drives, monitor, mono/ 
graphics card 

$895. OOi Two floppy disk drives. 

! monoenrome monitor 

i 

20-Mbyle hard disk. $412: color/graphics 
card. $^ 

. American Micro' AT JR. 

American Micro Technology 

$699.00 

640K RAM. two floppy disk drives, floppy disk 
controller card 

$957.00 Two floppy disk drives, 
monochrome monitor 

20-Mbyte hard disk. $460; monociironw monitor, 
$166; mono/graphics card. $79: oolor/grapMca 
card. $115 

1 Micro 1 XT lUrbo 

1 Microsystems Group 

$995.00 

640K RAM. iwo floppy disk drives, floppy disk 
controller card, monitor, mono/graphics card 

$995,001 Two floppy disk drives. 

' monochrome monitor 

* 21-Mbyle hard disk drive, $435; color monitor. 
$250; color/graphics card. $95 

PC Designs XT 
(Plain Vanilla) 

PC Designs 

$995.00 

640K RAM. Iwo floppy disk drives, monitor, motto.' 
graphics card, multi 1/0 card 

$995.00 Two floppy disk drives, 
monochrome monitor 

lO-Mbyte hard disk. $300; 20 Mbytes. $449; 

30 Mb^es. $559; color monitor. $325; Hercules 
upgrade. $75 

i WIN Ubs XT Compatible 
' WIN Laboratories 

$699.00 

640K RAM. two floppy disk drives, multi 1/0 card 

$1,017.00; Two floppy disk drives. 

monochrome monitor 

21 -Mbyte harddisk. $440: mono/graphics card. 
$119; color/graphics card. $99; (me parallel and 
one serial port. $80 

ANI PC-2 

Alphanumeric Inc. 

$895.00 

640K RAM. two floppy disk drives, monitor, mono/ 
graphics card, multi I/O card 

$1,050.00 Two floppy disk drives. 

monoenrome monitor 

Three-speed turbo package. $1,050 

J THEPC + 

1 THE Computer Products 


640K RAM. one floppy disk drive, floppy disk 
controller card 

S1.083 .(X)i Two floppy disk drives. 

> 20-Mbyte hard disk, mono- 
1 chrome monitor 

2nd floppy disk drive. $81 . 20-Mbyte hard disk 
and controller card. $416: amber monitor. $79. 
CGA. $163; EGA. $259 

Adtek Ibrbo XT 

Adtek 

; 

$895.00 

512K RAM. one floppy disk drive, mono/graphics 
card 

S1,103.(X) Two floppy disk drives. 

monoenrome monitor 

2nd floppy disk drive. $99; 20-Mbyte hard disk. 
$389; hard disk controHer card, $tw; 10-Mbyte 
tape drive. $419; green monitor. $99; amber 
monitor. $109: color monitor. $349: color c^. 
S13e:E6A.t299 

Computer Mail Order PC Clone 
-• Computer Mail Order 

$799.00. 

256K RAM. two floppy disk drives, floppy disk 
controller card, mono/graphics cant 

S1.178.(X)[ One floppy disk drive. 

[ 20-Mb|^e hard disk, mono- 
( chrome monitor 

One floppy disk drive and one 20-Mbyte hard 
disk. $1,099. monochrome monitor. $79: color 
monitor. $269 

OLXTTUrbo640 

Data-Lite Systems 

$1,099.95 

640K RAM. one floppy disk drive. 20-Mbyte hard 
disk, hard and floppy disk controller cards, multi 

1/0 card 

$1,286.00 One floppy disk drive, 

20-Mb^e hard disk, mono- 
chrome monitor 

HIgh-res monitor. $120; mono/graphics card. 

$7o; color card and monitor. $3/5 

i Kamerman Labs XT 
■ Kamerman Labs 


640K RAM. one floppy disk drive 

Bt.378JH| One floppy disk drive. 

20-Mbirie hard disk, mono* 

1 chrome monitor 

2nd floppy disk dnve. $125. 20-Mbyte harddisk. 
$399; hign-res monitor and card. $208;lHb_ 
card and monitor. $491 : multifunction caroilQI 

PC’s Limited TUrbo XT 

PC's Limited 

$795.00 

640K RAM, floppy diskdrive, floppy disk controller 
card 

$1,413.00 One floppy disk drive. 

20-Mb^e hard disk, mono- 
chrome monitor 

2nd floppy disk drive. $95; 20-Mbyte lard dWi. 
$449; monbchrona monitor. $169: mono/ 
graphics card. $159: color monitor. $459; 
unkmrsal graphics. $199 

' Advanced XT/PC 

Advanced Computer Products 

sen'oo' 

256K RAM. two floppy disk drives, color/graphics 
card, serial and paralM ports, mouse ano mouse 
software 

{1,487 00 One floppy disk drive. 

20-Mb^e hard disk, color 
monitor 

10-Mbyte hard disk. $457; color monitor. $331 

17^ victor VPC II 

IM.” Victor Technologies 

$1,095.00 

640K RAM. one floppy disk drive, floppy disk 
controller card 

$1,794.00 One floppy disk drive. 

20-Mb^e hard disk, color 
monitor 

2nd floppy disk drlvt. $200; 20-Mbyta hard dMk. 
$800; wonochroma monitor. 6199; color monftor 
$596; color/grap^ card. M 

Apparat Ibrbo PC 

Apparat Inc. 

’^$799.00 

640K RAM. one floppy disk drive, floppy disk 
controller card 

-€1^400.00 Two floppy disk drives 

(induding 1.2*Mbyte disk). 

< 21-Mbyteharddisk. Limbo 

EMS. monochrome monitor 

2nd floppy disk drive. $119; 1.2-MMe floppy 
disk. $l99; 2t-Mbyte hard disk. $599; mono/ 
graphics card. $139; Combo II card. $89; Limbo 
EMS. $451 ; monochrome monitor. $129 

one game port, a dock/catendar.afKl a floppy disk controller card. Moro/grapNcscaidinckJdesa parallel port. ^BaOyhlicrocouldnotspecIfyS 
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Power 

sapply 

Eitra 
cursor 
oad on 


Fr^'v^KW 



Above 

BIOS 

label 

Comments ' 

on 

Slots 

(watts) 

keyboard IBimliir'hs 



compatible 

(date) 

motherboard 

8 

150 

No 

No 

Old AT 

4.77 Handles two (loppy 

and 8 diskdrives 

1 year parts; 90 days labor Yes 

Yes 

No ID 

r 

8 

^ ly- 

r.--v 

No 


Old AT 

- Handles two floppy 
drives 

1 yeandmonOisoRdrWe No 



'9^ 

1 Dec 85 

Made in ^ 

Taiwan 

e 

Information 

unavailable* 

No 

No 

Old AT 

4.77 Handles two floppy 

and 8 diskdrives 

1 year parts and labor Card wouldn't 

fit in machine 

Card wouldn't 
fit In machine 

16 Oct 84 

. . 1 

8 


No 


Old AT 

4.77 Handles (our floppy 

7,3^ diskdrives 

i-v*. 

Yes 

■ A % 


14 May 86 

j^Turbo 

b08rd,p 

8 

135 

No 

No 

Old AT 

4.77 Handles two (loppy 

and 8 dtsk drives 

90-day standard: 1 year tor Yes 
monitor, hard disk drive, 
motherboard 

Yes 

1986. Ver- 
sion 2 0. M 
Feney 

Made in 

Taiwan 

8 

150 3^ 

No 


Old AT 

^4^ and Handies four floppy 
-^77- - ’{'■ disk drives 

Mckys No 


No ID 


8 

135 

No 

No 

Old AT 

4.77 Handles (wo (loppy 

3nd 8 

30-day money-back; 1 year Yes 
parts and labor 

Yes 

1 Jan 86 

Made in j 

Taiwan ^ 

1 ^ 

150 

Yes 

' Yes (but 
; didn't work) 

Keytronics 

5151 

~4.77and Handles two (loppy 
'6.66 ’ 4 '^ diskdrives 

CerOwouMn't 
W m machine 


16 Oct 84 


8 

135 

No 

No 

XT 

4.77 Handles two floppy 

diskdrives 

4 months Card wouldn't 

lit in machine 

Card wouldn't 
(It in machine 

Dec 85 - XT 
Compatible" 

Made in 'p. 

Taiwan 

j 8 

135 

No 

No 

Jm 

Old AT 

A.tl One handles hard 

amts disk, other handles 

two floppies 



No ID 

Made in 

Taiwan 


6 135 No No Old AT 4.77 Handles tour (loppy 90 days on components: 1 No Yes 2 Dec 85 ACS 1000 

and 8 diskdrives year on Adtek workman- 

snip and materials 


j 8 

i 

150 

No 

No . 

XT 

Handles two hard 
disks and two floppies 

Card wouldn't 
machine 

li 

1985 

Made in 

Taiwan 

8 

135 

No 

Yes. on 
back 

Old AT 

4.77 Handles one hard disk 

and 8 and two floppies 

6 months on system and Card wouldn't 

one year on hard disk drive fit in machine 

Card wouldn't 
fit in machine 

16 Oct 

1964 

Made in 

Taiwan; Turbo 
system board 

8 

135 

No 

No 

Old AT 

4.77 H^les (our (loppy 

ji yearpijld|ii|i[iiii||^ Yes 

ii^H 

umii 

15 Apr 84 


B 

135 

No 

No 

Old AT 

4.77 and Handies two hard 

disks and (our floppies 

30-day money-back; year Yes 
warranty 

Yes 

1 Jan 86 

X Turbo 

Board 

i 3 

100 

No 

No 

XT 








and two floppies 


3Pi 




5' 

130 

No 

Yas. on 
front of unit 

Old AT 

4.77 Handles two hard 

disks and two floppies 

30-day money-back; 90- No 
day warranty 

Yes 

No ID 

!: 

T 

i ^ 

135 

Yes 

Yes 

Keytronics 

5151 

' 4.77 and Handies four (loppy 

7 33 disks 

Limited lifetime on parts Yes 

and labor on motherboard. 

90 days all else 

uydu 

m 

20 Feb 

86. IBM 

PC 

iTurbo^* 

Board 

Power supplies verted from uriit to unit. tAfthough Viclor Tecfwtologies claims that two of these slots are 16-bit. they don1 conform to IBM 16-btt slot specifications. - 

£ —Indicates Editork Choice. 
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APPARAT INTRODUCES THE... 


UMBO 





Y 


ou've got a problem. You have 640K of 
RAM and you still run out of memory! 

Go to your favorite computer store. Then 
ask about expanded memory cards. See 
the problem? Just too many to pick from. Now, 
ask to see the LIMBO™. No problem. There's only 
one. Ours. Except you probably don't know a 
LIMBO from a dance step. Maybe you guessed 
that it is an expanded memory board that 
supports the Lotus/Intel/Microsofl Expanded 
, Memory Specification (EMS). And that it has a 

' ' 2 MB capacity and up to 8 MB is supported by the 

' memory management software. 

The LIMBO includes a clock/calendar and 8 banks for use by either 64K or 256K DRAM. Software 
includes the EMS memory manager. 

EMS compatible RAM Disk and print 
spooler. 

The LIMBO is manufactured by 
Apparat in Denver, Colorado, and is 
covered by Apparat's Exciusive Limited 
Lifetime Warranty. So you can be 
confident that you won't find yourself out 
on a limb. (We've been in business since 
1978.) 

Need an EMS multifunctional board? Ask to see the LIMBO II. The LIMBO II has a 1.25 MB 
capacity with a parallel port, a serial port, a clock/calendar, and game-stick adapter. LIMBO and 
LIMBO II have flexible starting addresses and can be set to fill system memory to 640K, with the 

remaining memory to be used for EMS. This 
eliminates the need for 

conventional RAM boards. 

The LIMBO is 
only »199 with 64K of 
RAM installed or *549 
with full 2 MB of RAM installed. 

The LIMBO II is only *299 with 
256K of RAM installed or *499 with full 
1.25 MB of RAM installed. 

Go check out the LIMBO at the same store 
carrying other expanded memory boards. If they don't 
have the LIMBO, have them call us; 800/525-7674. Or 
write; Apparat, Inc., 6801 South Dayton, Englewood, Colorado 
80112, 303/799-0819. 


CIRCLE 244 ON READER SERVICE CARD 


* Lotus IS a regiMcrcd trademark of the Lotus 
Development Corporiimn * Irtiel ts a registered 
trademark of ihe Intel Corporation. * Microsoft 
is a registered trademark of the Micrtisofi 
Corpirraiion 


,Apparcit,lnc. 


6801 South Dayton. Englewood. CO 80112 — Customer Service 303/799-0819 
Retail Outlet in the Chicago area 312/640-0322 


NOTE; 
The LIMBO 
boards work great 
with Lotus 1-2-3 
Release 2. 


* Lotus Intel Microsoft ems BOard 




■ THE CHEAPEST PCs EVER 


THE ONCE AND FUTURE PC 

There are those who believe that in the near future, there will he no room 
for IBM at the low end of the PC market. Loyalty from the business community 
may not he enough. What, then, is Big Blue to do? 


M i)sl cdinpanies can run a sale with- 
out much fanfare, but when IBM 
tries to unload some of its storerixim 
gixxis, the eyebrows go up and the crys- 
tal balls come out. On April 2, IBM an- 
nounced a fonnal price cut for the PC 
through its Prcxiuct Centers — an act that 
spawnc-d a series of promotional sales by 
authorized IBM dealers. And again, in 
early July, it slashed dealer prices, which 
is likely to result in further retail cuts. To 
many, the 1X7 price cuts signal the final 
episixJes in the IBM PC's life cycle. IBM 
watchers arc having a picnic as they nosh 
on the fate of the classic PC. 

The enfants tembles of the IK.' price 
cuts are the low-cost compatibles. By 
some calculations. IBM has lost as much 
as half of its IK' business this year bc- 
cau.se of these machines. While it's true 
that IBM's K' price cuts aie due in part 
to rapid advances in technology, the pro- 
liferation of low-cost compatibles trig- 
gered the move. If it weren't for clone 
makers, IBM would still be bringing out 
new technology at a snail's pace, and the 
dual-lloppy PC would .still be a viable 
business machine. 

The rumor mill is still abuzz with talk 
of a new IBM IK' — the PC II — sporting 
the latest technical advances and serving 
as a vengeful slap on the wrist to makers 
of low-cost compatibles. But IBM's re- 
venge may also surface as a new line of 
prixlucts containing proprietary comp*)- 
nenfs — thereby putting an end to the hey- 
day of open architecture. As low-cost 
manufacturers march off with chunks of 
the traditional K' market, driving K' 
priees down to unheard-of lows and cre- 
ating the impetus for an accelerated IBM 
prrxiuct cycle, the future of the old. faith- 
ful IBM PC is about as stable as a glass 
house on the Sun Andreas Fault. 

On June 18, IBM's CEO. John 
Akers, warned that if parts of the com- 


puter industry become "increasingly 
comnxxJitylike' ' — w here price becomes 
the main factor — "you will probably sec 
IBM departing from those parts." Fie 
also added that IBM prefers "high-mar- 
gin sales." 

Oays later, when IBM was asked 
about the future of the PC, the offieial 
comment was. "We intend to remain 
competitive in this industry." An IBM 
spokesperson went on to say that "IBM 
perceives a need to continue differentiat- 
ing its prixlucts from its competitors in 
order to remain in a leadership role in the 
industry." Without referring to the 
IBMese handbook for translation, it 
seems obvious that the company will 
concentrate on the PC pixxluct line and 
inlerconnectivity issues and let the IK' 
fade gradually into oblivion. This sffate- 
gy will undoubtedly make the next round 
ntore difficult for low-cost compatibles. 

THROW N 1 0 raE CLONES For the 
short term, makers of cost-effective 
compatibles see the IBM K' price cuts as 
a decided victory. I'he IBM price cuts 
eonK’ tix) late and are tixi minimal to pose 
any real threat. "The expense of the PC 
and its .J-ycar-old technology drives us- 
ers to buy low-cost compatibles." says 
Patrick Griffin of PC Designs (Tulsa. 
Oklahoma). "Most people don't need 
those three letters behind them any- 
more." IK Designs makes a $99.5 XT 
clone dubbed the "Plain Vanilla." 

THE CLONING OF .AMERH A In the 

past, low-co.st PC compatibles were no- 
ticeably different fnrni the real McK'oy. 
but savvy customers are forcing makers 
to minimize these differenees. Low-cost 
compatibles have become increasingly 
dependable. However, it's still comnarn 
to find oddly named, identical-lixrking 
low-cost compatibles with flimsy cases. 


light coats of paint that's instantaneously 
scratched, plastic keyboards, cheap disk 
drives, slow write times, and BIOSs such 
as the Taiwanese ER.S(), and to some 
people these shortcomings may be worth 
the financial gain. User savings may 
amount to as much as $6(X) per machine. 
"With the Koreans coming in. there will 
be further price degradation." comments 
Rick McCabe of Micro I in San Francis- 
co. "I don't see how IBM can stay in the 
market." 

McCabe is typical of the new brerd of 
compatible manufacturer. He comes to 
the industry with expertise and a "now's 
the time" attitude. The overhead for his 
operations is low. and he has begun to 
penetrate the business markets near 
home. 

According to McCabe, about 75 per- 
cent of the currently available low-cost 
compatibles don't have the appropriate 
level of FCC approval to permit them to 
be sold in retail stores. Pressure from 
IBM helped make FCC approval neces- 
sary to begin with, and at first the re- 
quirement kept many low-cost 
compatibles out of the market and limited 
IBM's competition. But now that estab- 
lished guidelines exist, many low-cost 
compatibles are meeting these guidelines 
and gaining FCC approval. Ironically 
(thanks to IBM's efforts), this official 
stamp of approval is increasing their re- 
spectability. 

Another clone barometer is the 
motherboard. Originally, about 75 per- 
cent of all low-cost compatibles had two- 
layer motherboards. The four-layer 
motherboard construction (a la IBM PC) 
offers greater stability. Clone makers are 
adopting the standard. 

While IBM has an aversion to low- 
profit comnxxlity markets, the manufac- 
turers of low-cost compatibles are not op- 
posed to slumming it. As they meander 
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■ THE CHEAPEST PCs EVER 


ONCE AND FUTURE PC 

(coniinuedf 


into retail markets, it seems likely that 
we'll find them on the shelves of favorite 
discount houses. “Everyone should be 
grateful for the existence of the low-cost 
compatibles, especially Americans who 
insist on remaining Trae Blue," says Da- 
vid Rothman, author of The Silicon Jun- 
gle (New York: Ballantijie Books, 
1985). “Without competition from the 
low-cost compatibles, IBM would 
charge even more than it does . ’ ’ 

Low-priced PC compatibles might 
give the crossover market a kick in the 
pants that would blur the rigid distinction 
between business and home computers. 
Because of the new low prices (some au- 
thorities predict that prices will hit the 
$300 to $400 range by Christmas), the 
market for PCs has expanded. The 
$1,000 mark is the magic number that 
could turn the IBM PC into a commodity 
market. 

BIG BLUE’S BLUEBLOODS PC 

compatibles may be poking up like 
weeds in the IBM lawns of many busi- 
nesses, but bastions of loyalists still ex- 
ist. At U.S. Trust and New York Life In- 
surance, for instance, there is a de facto 
IBM allegiance. There is also a no-non- 
sense movement to press on past the PC 
standard. Almost 6 months ago, U.S, 
Trust made PC-XTs the minimum in- 
house configuration, and there's already 
talk ofupgrading to an AT standard. “I'd 
consider a non-IBM machine for person- 
al use,” says Belinda Ulrich, assistant 
vice president at U.S. Tmst, “but never 
for our business environment.” 

Even in academic circles, where the 
money mns thin, there's a certain com- 
mitment to IBM. At Rockefeller Univer- 
sity, Dr. Paul Rosen commented, “From 
an institutional point of view it makes 
sense to stick to IBM because of service 
and support. For those who don't have 


the budget money, low-cost compatibles 
are an answer, but those who have used 
them find that some of the more laborato- 
ry-oriented programs don't work.” 
Rosen acknowledges that IBM is more 
conservative — often less technologically 
advanced — than some of the compatible 
manufacturers, but he feels the reduced 
anxiety about repairs and support make 
the trade-off worthwhile. 

Retail outfits ate understandably sup- 
portive of the PC's continuing success, 
although two large IBM dealers recently 
rocked the boat by introducing house- 
brand PC compatibles. Computer Fac- 
tory spokesman Ed Anderson was enthu- 
siastic about recent PC sales and says that 
the demand for the machine is still very 
high. Commenting on the price cuts, An- 
derson said that “IBM has made it possi- 
ble to use the PC as an effective product 
to compete with the low-cost 
compatibles." 

For many, buying the IBM label is 
buying a continuing tradition, and buy- 
ing a no-name compatible is a dangerous 
game. Makers of cost-effective 
compatibles, without much knowledge 
about the PC line, operate at a consider- 
able disadvantage. If IBM tightens the 
reins on the PC’s open architecture, the 
reliability of low-cost compatibles would 
be more in question than it already is. 
Software developers write programs to 
run on the IBM PC itself, so for the cau- 
tious, the uncertainty factor is over- 
whelming. “You never know if they’re 
going to work (or in some cases even ar- 
rive) until the moment of truth,” says 
Rosen. A gamble may be the entrepre- 
neurial way of life, but it is not the modus 
operand! for MIS or DP management. A 
poor choice of a PC compatible could 
cost someone a job. 

IBM seems resigned to the fact that 
the PC may be a has-been , but the PC line 


is alive and well. The company is bank- 
ing on its loyalists to rally 'round as the 
compatibles market mounts a tantalizing 
price campaign. Large corporations will 
probably remain loyal, but the less afflu- 
ent may not be able to resist the tempta- 
tion to buy one and a half low-cost 
compatibles for every real PC. 

Businesses that bought hoards of full- 
price PCs in 1983 are faced with the fact 
that they are working with anachronisms. 
Thanks to competition from low-cost 
compatibles, technology is moving faster 
than the anticipated active desklife of the 
machine. 

Although IBM pooh-poohs this new 
“commodity” market for PCs, a look at 
the numbers offers proof that price is 
bringing IBM PCs home. According to 
Link Resources, a market research firm, 
IBM has been steadily increasing its 
share of the home market-— from 7 per- 
cent in 1984 to 1 1 percent in 1985. When 
questioned, those who planned computer 
purchases this year said that compatibil- 
ity with PCs at work was one of the key 
criteria. Twenty-nine percent of those 
who do not own a computer but plan to 
buy one this year indicated that they’d 
like to buy an IBM (the first time IBM 
ranked higher than Apple). 

Clearly, IBM’s message to the busi- 
ness user is to look beyond the PC, but 
perhaps IBM is burning its bridges in the 
“commodity” business prematurely. 
Why shouldn’t the folks who brought us 
the PCjr and envisioned a computer on 
every desk take a crack at a new-age mar^ 
ket? Despite compelling rationales, if 
IBM were to compete with the low-cost 
compatibles on price, the latest IBM ac- 
ronym would be: I Believe in Mir- 
acles! — Robin Raskin 


Robin Raskin is a frequent contributor to 
PC Magazine. 
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■ THE CHEAPEST PCs EVER 



Benchmark Tests: 

Low-Cost Compatible PC’s and XTs (Normal Mode) 


NOP 

The 128K NOP benchmark test is designed to measure raw 
clock speed and memory access time while minimizing differ- 
ences in microprocessors and the effect of memory caching. 
This test executes almost nothing but NOP ("No Operation") 
machine code instructions in a big 128K-byte loop. 

Floating-Point Calculation 

The Floating-Point Calculation benchmark test measures 
processor speed by looping through a series of floating-point 
calculations, including multiplication, division, exponentials, 
and logarithmic and trigonometric functions. This test pro- 
gram uses the floating-point library included with the Micro- 
soft C Compiler 3.0. 

Conventional RAM 

The Conventional RAM benchmark lest allocates 256K 
bytes of conventional memory and treats it as a series of 64- 
byte records. Then, 16,384 random records are read into and 
written from this memory. 


Disk Access 

The Disk Access benchmark test from Core International 
measures the hard disk's seek time, or how fast the drive 
responds to the disk controller's instructions (in milliseconds). 
The test program performs three measurements on the 
speed at which the drive head moves: track to adjacent track, 
track to randomly selected track, and the average of a series 
of random track accesses. Only the results for a series of 
random track accesses are shown here. 

1-2-3 Routine 

The 1-2-3 Routine benchmark test for spreadsheet applica- 
tions. designed for a 640K-byle environment, assesses the 
computational speed and RAM management capabilities of 
the machine by using a 1 - 2-3 macro that performs a series of 
both global and individual worksheet tasks. The macro copies 
and recalculates a 10-cell range 499 limes, moves 1,000 cells, 
deletes 1.000 cells, and then systematically clears the 
spreadsheet. 


Performance Times 

(Times given in se(x>nds anij (jecimal seconds) 


Floating- 




Conventional RAM 

Disk Access 

1-2-3 


point 

Product 

Price as tested 

Read 

Write 

Random 

Routine 

NOP 

Calculation 

IBM PC XT 

S3.315 

5.93 

599 

106.91 

54 

10-11 

995 

Wisetek Turbo XT 

S 710 

5.93 

593 

NA 

46 

10-14 

992 

STD Turbo 86 

S 788 



N A 

46 

10-16 

994 

Babv Micro XT 

S 880 

5.93 

5 93 

N A 

59 

10.11 

9 92 

ITS Turbo XT 

S 895 

5.96 

5 96 

N A 

59 4 

10.11 

992 

American Micro AT JR, 

S 957 

3.71 

3,68 ' 

NA 

'41.4 

16.55 

9.50 

PC Designs XT 

S 995 

5.93 

5.93 

NA 

46 

10.11 

9 92 

Micro 1 XT Turbo 

S 995 

5.60 

5,60 

N A 

43.6 

9.37 

9.12 

WIN Labs XT Compalibie 

S1.017 

5-96 

596 

N A 

46 

10.11 

9 94 

ANt PC-2 

Si .050 

5.93 

5 96 

N A 

46 8 

10.11 

9 89 

THE PC ■ 

Si. 083 

5.93 

5.99 

110.45 

55 

10.14 

992 

Adteh Turbo XT 

SI. 103 

3.52 

3.55 

N A 

39 

10.14 

9,15 

Computer Mail Order PC Clone 

SI. 178 



N A 

578 

10.52 

989 

DLXT Turbo 640 

SI .286 

5,99 

5.99 

65.30 

46 

10.11 

9.94 

Kamerman Labs XT 

SI. 378 

5.96 

5.96 

99.16 

46,8 

10.11 

992 

PCs Limited Turbo XT 

Sl.413 

5.93 

5.93 

87.11 

46 

10.05 

992 

Advanced XT PC 

SI. 487 

5.99 

5.99 

101.77 

56.2 

10.16 

10.00 

Victor VPC II 

SI .794 

5.49 

5.49 

75.90 

48 

7.03 

9.92 

Apparal Turbo PC 

S2.400 

5.93 

593 

75.90 

46 

10.11 

969 
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THE CHEAPEST PCs EVER 


i tTU Benchmark Tests: 

Low-Cost Compatible PCs and XTs (Turbo Mode) 


NOP 

The 128K NOP benchmark test is designed to measure raw 
clock speed and memory access time while minimizing differ- 
ences in microprocessors and the effect of memory caching. 
This test executes almost nothing but NOP (“No Operation") 
machine code instructions in a big 128K-byte loop. 

Floating-Point Calculation 

The Floating-Point Calculation benchmark test measures 
processor speed by looping through a series of floating-point 
calculations, including multiplication, division, exponentials, 
and logarithmic and trigonometric functions. This test pro- 
gram uses the floating-point library included with the Micro- 
soft C Compiler 3.0. 

Conventional RAM 

The Conventional RAM benchmark test allocates 256K 
bytes of conventional memory and treats it as a series of 64- 
byte records. Then. 16.384 random records are read into and 
written from this memory. 


Performance Times 

(Times given in seconds and decimal seconds) 


Disk Access 

The Disk Access benchmark test from Core International 
measures the hard disk's seek time, or how fast the drive 
responds to the disk controller's instructions (in milliseconds). 
The test program performs three measurements on the 
speed at which the drive head moves: track to adjacent track, 
track to randomly selected track, and the average of a series 
of random track accesses. Only the results for a series of 
random track accesses are shown here. 

1-2-3 Routine 

The 1-2-3 Routine benchmark test for spreadsheet applica- 
tions, designed for a 640K-byfe environment, assesses the 
computational speed and RAM management capabilities of 
the machine by using a 1 - 2-3 macro that performs a series of 
both global and individual worksheet tasks. The macro copies 
and recalculates a 10-cell range 499 times, moves 1,000 cells, 
deletes 1,000 cells, and then systematically clears the 
spreadsheet. 


Product 

Price as 
tested 

Conventional RAM 

Read Write 

Disk Access 

Random 

1-2-3 

Routine 

NOP 

Floating- 

point 

Calculation 

IBM PC XT 

S3.315 

5.93 

599 

106.91 

54 

10.11 

9.55 

Wisetek Turbo XT 

S 710 

3.41 

3.44 

N A 

27 

5.82 

5.58 

STD Turbo 86 

S 788 



N A 

27 

5.99 

5.77 

Baby Micro XT 

S 880 

3.44 

3.41 

N A 

39 

5.82 

5.60 

ITS Turbo XT 

S 895 

3.79 

3.73 

NA 

40.8 

6.37 

5.93 

American Micro AT JR. 

S 957 

2.20 

2.20 

N A 

23.8 

6.23 

5.71 

PC Designs XT 

S 995 

1.87 

1.87 

N A 

30 

3.19 

2.97 

Micro 1 XT Turbo 

S 995 

2.69 

2.64 

N A 


4.31 

4.26 

WIN Labs XT Compatible 

S1,017 

5.93 

5.96 

N A 

32 

10.11 

9.89 

Adtek Turbo XT 

$1,103 

2.17 

2.14 

N A 

24 

6.15 

5.58 

DLXT Turbo 640 

$1,286 

3.63 

3.68 

65.3 

28 

6.18 

5.93 

PC's Limited Turbo XT 

$1,413 

3.73 

3.76 

87.11 

30 

6.40 

5.93 

Apparat Turbo PC 

$2,400 

3.79 

3.73 

75.90 

30 

6.43 

5.96 
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l■2■3 — a test that used to stump most 
compatibles — although the WIN Labs XT 
Compatible ran into problems keeping its 
screen in focus while in 1-2-3. Some ran 
XT diagnostics faultlessly, while others 
produced minor errors (earlier models of 
the IBM PC also produce ent>rs in XT di- 
agnostics). 

If you're a BASIC programmer, note 
that the version of Microsoft GWBASIC 
you buy to use with your compatible may 
not be fully compatible with it. The reason 
for this is that Microsoft does not sell BA- 
SIC; it licenses it to larger manufacturers 
of PC compatibles. GWBASIC is not a ge- 
neric product. Every BIOS, to avoid copy- 
right infringement, must have minor dif- 
ferences from all other BIOSs. GWBASIC 
includes a lot of special screen-handling 
and other features that are accessed 
through the BIOS, so it must be custom- 
tailored to your machine before these fea- 
tures can work properly. 

Hardware compatibility can suffer for a 
number of reasons. Ridiculous as this 
seems, in four of the machines tested — the 
Advanced XT/PC, the WIN Labs XT 
Compatible, THE PC-H. and the DLXT 
Turbo 640 — it was difficult or impossible 
to fit standard-size PC expansion cards 
into the slots. Three of the machines — the 
Advanced XT/PC, the Micro I XT Turbo, 
and the DLXT Turbo 640 — could not mn 
the Enhanced Graphics Adapter. 

USER COMPATIBILITY Compatibil- 
ity with the user is an equally important but 
often overlooked issue. Since computers 
don’t run themselves, ergonomic consid- 
erations can have a major effect on produc- 
tivity. The keyboards on these machines 
generally run from poor to bad, unless you 
like nonstandard layouts (most), ma.shed- 
potatoes touch (most), and annoying beeps 
with each keystroke (WIN Labs XT Com- 
patible). The best keyboard we found was 
the Maxiswitch model, which comes with 
the PC's Limited Turbo XT and the Amer- 
ican Micro AT JR. Also good are the key- 
boards supplied with the ITS Turbo XT 
and the Baby Micro XT. There are $2.(X)0 
machines out there with worse keyboards, 
and in defense of the clones, nearly all of 
the low-cost machines come with goodies 
like separate numeric keypads. Reset 
keys, and AT-style layouts. I can live 


without all of these, but someone else 
might crave them. 

Another potential ergonomic weak 
point with low-cost compatibles is screen 

■ Business users can 
more easily take a 
chance with a low-priced 
machine than can home 
users. Lack of support 
may not be a problem. 

quality. Most of the systems tested were 
shipped with either green or amber mono- 
chrome displays; the ones on the Ad- 
vanced XT/PC, the PC's Limited Turbo 
XT, and the Apparat Turbo PC produced 
grainy text. Since nearly all of these ma- 
chines are sold as empty boxes — that is, 
the monitors are optional — the best advice 
in these cases is not to go with the generic 
display offered by the mail-order house but 
to spring for something a little mote repu- 
table and of higher quality. This can mean 
paying more for the monitor and display 
adapter than you do for your computer, but 
you can think of it as saving so much on 
your computer that you can afford better 
display technology. 

Rarely has PC Magazine done a survey 
in which so many people have expressed 
so much interest in the outcome. “Let me 
know how the testing comes out,” went 
the typical query, “so 1 can buy one to use 
at home/for my kid/for my niece,” and so 
on. Pundits are predicting prices as low as 
$3(X) for a base system by Christmastime, 
and we all remember what low prices did 
for PCjr sales a couple of years ago. Is cost 
really the inhibiting factor in the home- 
computer market? 

HOME BREAKTHROUGH If it is. 

there are still a number of issues at stake 
for the home-computer buyer, the primary 
one being risk assessment. Business users 
can generally more easily afford to take a 
chance with a low-priced machine than 


can home users. Lack of support may not 
be a problem; if it breaks, many businesses 
have someone in-house who can fix it or 
can afford the monthly drain of a service 
conUact. If it breaks for good, those ate the 
breaks; all it takes to recoup the loss is an 
adept tax accountant. On the other hand, if 
a home user gets a bad piece of hardware, 
he or she can really be stuck — with $75- 
per-hour-plus repair bills, or, worse yet, a 
high-priced paperweight. 

Also, even experienced users will find 
the level of documentation that comes with 
most of these machines appalling. Few of 
them have specific documentation other 
than poorly written (translated?), inaccu- 
rate summaries of motherboard features 
and capabilities. Only one machine’s doc- 
umentation earned praise; that was the 
Victor VPC 11. 

One of the risks that a home user can 
deal with better than a business can, 
though, is the question of expandability. 
Most of the low-cost compatibles feature a 
full eight expansion slots. With the Ad- 
vanced XT/ft. however, your $895 buys 
you only three expansion slots. With 640K 
bytes of RAM and color/graphics on the 
motherboard, home users are unlikely to 
need much else. But business users still 
might want a mouse interface, port adapt- 
er, a micro-to-mainframe terminal emula- 
tor, maybe some expanded RAM, a hard 
disk card or a Bernoulli Box interface, and 
tape-backup controller card — and God for- 
bid you should later decide that you can up 
your productivity by installing a local area 
network! 

Lack of support, lack of documenta- 
tion, and dubious quality control make 
mail-order PCs in general — and the cheap 
clones in particular — a bad risk for the 
home user. But if you’re a businessman 
looking for an inexpensive way to auto- 
mate your secretarial pool or to set up 
workstations on a network, then taking a 
risk on one of the better mail-order units 
like the Victor VPC II or the ITS Turbo XT 
might not be such a bad idea. 

Paul M. Stafford is a staff editor at PC 
Magazine. He was assisted in the testing 
for this article by Christopher Barr, Vin- 
cent Puglia, Joe Desposito, Donald P. 
Willmott, Bill O'Brien, Mari Pfeiffer, and 
Gretchen Luchsinger. 
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Announcing a breakthrough in 
high-speed text entry. . . 




r 


AddlUlpidWriter 
to your PC and 

word processing software and 
) your operators can increase 
input speed as much as 115%. 

Mow there's a way your word proc- 
essing operators can handle those 
« rush reports - and still have time to 
take care of everyday correspon- 
dence and documents. 

Give them RapidWriter! It's a com- 
bination of softvksre and an improved 
keytioard that speeds up text and data 
entry for PCs. It enables operators to 
enter frequently used words, phrases or 
paragraphs - even complex computer 
commands - with a single keystroke. 

Say you have a series of letters with an 
identical paragraph. Instead of retyping 
that paragraph every time or reopening art^^ 
old file, your operators can use RapidWril^r. 
^just pressing two or more keys at the same 
time, the stored paragraph appears instantly. 

RapidWriter brings any word 
processing operator up to speed! 

RapidWriter eliminates those repetitive typing 
tasks, so your operators work more efficiently 
and much, much faster. It uses "chords ’, 
special abbreviations designed by the 
operator using two or more keys — to store 
frequently us^ text, data or commands. 
Whole paragraphs, even letters, can be 



stored until 
needed . . . then 
instantly retrieved. Op to 
16,000 "chorded " char- 
acters can be retrieved 
from a single dictionary. 

\ It’s easy to use. 

No special training 
required. RapidWriter provides 
on-screen instructions to lead opera- 
tors step-bystep. In no time, your 
operators will be creating their own 
"chords " and accomplishing much 
more with less effort. 

RapidWriter increases text 
entiy speed 115% or morel 
Recently, students at the Chicago 
College of Commerce put RapidWriter 
to the test The results? In Just one hour 
they increased typing spe^ up to 3156 
1 and with practice, one student increased 
typing speed by an amazing 1 1556. 

Skeptical? Prove it to yourself 
with a free RapidWriter video- 
tape demonstration. 

We ll send you a videotape of a 
RapidWriter demonstration to play on 
your home or office VCR. You'll be 
convinced that RapidWriter can 
increase efficiency and make 
a slow typist fast . . . and a fast typist 
even b^er. Send for yours today, 
there's absolutely no cost or obliga- 
tion. Vrdeotapes are limited, so 
please hurry! 



Prove It to 
yourself! 

Send for a 
free, no-ob!i^£on 
RapidWriter video 
demonstration! 

Call Toll-Free 
1-800-523-8356 
(In Illinois: 
l-8(K)-325-1850.) 

Or mail the coupon belovT^ 

CIRCLE 337 ON READER SERVICE CARD 

I Mail to: 



I A Division of Quixote Corporation 
^ ■ ■ One East Wacker Drive 
■ ^ Chicago, IL 60601 

Q Yes. Send me a videotape* RapidWriter 
f § ' demonstratkxi and your free informa- 
lion kit with full details. 

^ I prefer the □ VHS Q BETA format. 
w Name 


I Company 


State 


Phone No. ( 




I *VKtocMpomtyMk*ptlDri«lo 10 aivs ’frwwrilMnoOMdhow 

m 10 rvturn your demo Up* •) no Charge 10 your company 


* MICROSTAR - HT S AT COMPUTERS * 


MICROSTAR KT 
0nlV...$1099 

Includes: 

* Turbo Mother Board 

* 640 K Memory 

* 20 MB Hard Disk 

* 360 K Floppy Drive 

* AT Style Keyboard 

* Mono/Graphics Card 

* Software, Printer Port 

* Mono Hi-Res Monitor 


BEST 

PC 


MICROSTAR - AT 
0nlV...$2099 

Includes: 

* 6 MHZ-8 MHZ Mother Board 

* 1 MB Memory 

* Phoenix Bios 

* 30 MB (40iiis) Hard Disk 

* 1,2 MB/360K Floppy Drive 

* Mono/Graphics C^d, Software 
and Printer Port 

* Hi-Res Monochrome Monitor 



I Year Parts & Labor Warranty • Fully Configureted & Tested * Toll Free Support 


IBIVI 


PC w. 2S6K, 2 Drives 

$1099 

Laptop 

$1599 

PC/XT 256K, 20 MB 

$2299 

AT Model 68 

$2799 

AT(68) w 30 MB 

$3599 

AT 339 w 30 MB 

$4099 


PRINTERS 


EPSON FX-286 

$499 

FX-85 

$399 

LQ800 

$499 

LQ 1000 

$699 

BROTHER: 


M 1509 

$429 

M1109 

$249 

M1009 

$149 

TOSHIBA P 321 

$469 

P341/351 

$749/$999 

NECP6 

$549 

NECP7 

$699 


GOmPAQ 

SPERRY 

ATST 

* GALL * 


* BOARDS * 


DUHnUO 

AST 6 pk w. Ok 

$169 

MFC W.384 K, C,S,P,G 

$179 

AST Advantage w 128K 

$349 

INTEL Above AT 

$449 

Mini I/O C,S,P,G 

$ 79 

RS 232 Card 

$ 49 

SER/PAR w Cable 

$ 99 

Memory Card OK 

$ 49 

8087 

$129 

80287 

$199 


* HARD DISK * 

20 MB Sub Systems $399 
30 MB Sub Systems $499 

* AT HARD DISK * 

20 MB (40ms) $ 599 

30 MB (40ms) S 699 

40 MB (40ms) $ 899 

80 MB (40ms) $1499 


^ mONITORS * 

SAMSUNG TTL $ 99 
AMDEK 3I0A $149 

PGS MAX 12 $169 

TATUNG COLOR $399 
TAXAN 620/630/640 $CALL 

* SOFTWARE * 

LOTUS 1-2-3 Ver.2.0 $319 

dbase IH +,FW H $399 

WORD PERFECT 4.1 $199 


* BEST PRICES * BEST SERVICE * FAST DELIVERT 


I'SOO-mC-STAR 

( 812 ) 968>3328 

Mon, — Frl. 9-7 MTCROstar 


Sat. 10-5 


1303 Ogden Ave. 

Downers Grove, IL. 60515 


* All prices reflects cash discount * M/C- VISA Add 3% 

* PRICES SUBJECT TO CHANGE W/O NOTICE. 


CIRCLE 200 ON READER SERVICE CARD 


■ SPECIAL REPORT ■ JOHN HELLIWELL 


Optical overview 

What’s Coming in 
CD-ROMs and WORMs 


The CD-ROM and other 
optical disks are likely to be 
as revolutionary in storing 
and preserving data 
as their predecessor, the 
audio CD, was in making 
music a purer pleasure. 



your company has rooms full of computer 
tape archives, expect them to be replaced 
by write-once laser disks within 10 years. 
If you use any reference books that are 2 or 
more inches thick, plan to attach a laser 
disk reader to your personal computer 
sometime during the nineties. If your com- 
pany now buys tapes of data for use on the 
coiporate mainframe, expect those tapes to 
be replaced with CD-ROM optical disks. 
And if you have a database that you be- 
lieve could make you a bundle if only you 
had a way to reproduce and distribute it, 
then start studying CD-ROM and optical 
technology now. 

Optical storage technology is the alter- 
native to standard magnetic storage — our 
familiar floppy disks and hard disks. It 
may radically expand the kinds of things 
we can do with PCs over the next few 


years. The technology itself, which uses 
finely focused laser beams to cram at least 
50 times more data onto a given number of 
square inches, may bring many main- 
frame-scale applications onto your desk. 

Apart from their data density, optical 
media have other inherent advantages. Be- 
cause they are read by a light beam, the 
reading mechanism can be considerably 
farther away from the recording surface, 
making head crashes a thing of the past. 
The surface can also be protected from 
physical damage like fingerprints and 
scratches by a transparent plastic coating. 
And the incredible bits-to-bum data capac- 
ity means that data can be recorded with a 
great deal of redundant error-checking in- 
formation, so that even if a part of the disk 
is physically damaged, actual data loss can 
be minimal. 
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How a WORM Works 


The WORM uses an integrated 
iocusing system for tioth reading 
from and writing to the laser disk. 
The coarse positioning mecha- 
nism is similar to that used by 
' expensive hard disk systems. 
The fine positioning motor allows 
direct access to a number of 
tracks on the disk without coarse 
motor mowemenL 


Media 


Coarse liacking Motor 


CD-ROMs Optical storage media and 
the devices that use them come in three 
classes, each destined to be used in differ- 
ent circumstances. The class that will be 
most common in the next few years is 
read-only optical media, which ate the de- 
scendants of the latit decade’s 1 2-inch vi- 
deodisks and, mote directly, of the audio 
compact disks of the eighties. These 5- 
inch silvery platters go by the name of 
Compact Disk Read Only Medium, or 
CD-ROM. A CD-ROM can hold about 
550 megabytes of usable data — equivalent 
to over 400 of the high-density 1 .2-mega- 
byte disks u.sed by the PC AT or to over 
1 .500 old-fa.shioned 360K-bjde disks. 

Link Resources Cotp. , a high-tech mar- 
ket-research organization, expects that by 
1990 nearly a million of us will have pur- 
chased CD-ROM drives for our computers 
and that the user ba.se will be growing by 
half a million a year. Investors will have 
poured $2.3 billion into the CD-ROM in- 
dustry by that time, and Link expects us to 
be spending four times as much on infor- 
mation products as on the drives. The rapid 
and striking success of each of the two 
technologies that ate brought together in 


CD-ROM — audio CD and personal 
computers — lends some credibility to 
these optimistic predictions. 

A CD-ROM is physically identical to 
the audio CD. Unlike the phonograph re- 
cords and tapes that preceded it, the audio 
CD is a digital medium. An hour of music 
is translated into billions of bits of digital 
data, and those discrete bits ate physically 
pressed into the CD's surface, taking the 
form of infrnitesimal pits. The CD player 
in your living room spins the disk under a 
frne laser beam, reads the digital data, and 
uses digital-to-analog conversion circuitry 
to turn it back into sound. Adapting this 
device to function as a computer peripheral 
is relatively easy. You must build it with- 
out the digital-to-analog converter so that 
the bits can be fed directly into the comput- 
er, where they can be handled just like any 
other data. Then adapt the audio CD play- 
er's exiting random-access capability 
(which, for example, lets you skip directly 
to music track 5) so that it is controlled by 
the host computer, rather than a button on 
the front of the player. 

The disks themselves can be stamped 
out in exactly the same factories using ex- 


actly the same processes as audio CDs; the 
factory doesn't care whether the data is the 
music of the New York Philharmonic or 
the entire text of The New York Times. It is 
this already-existing consumer-scale 
mass-production potential that most distin- 
guishes CD technology from any of its 
computer-industry predecessors. 

WORM The second form of optical me- 
dium is the write-once disk. Like the CD- 
ROM. it stores information in the form of 
little depressions in the recording surface. 
Unlike the CD-ROM, the drive you buy 
for your offrce is capable of creating, as 
welt as reading, these depressions. Be- 
cause they are irreversible physical 
changes in the disk's surface, like the per- 
manent grooves in a phonograph record, 
they cannot be altered, although they can 
be read as often as desired. The disks are 
therefore often called write-once, read- 
mostly — or WORM . 

Although the permanent irreversibility 
of its data would be a considerable disad- 
vantage if the WORM were the only stor- 
age device your computer had. the antici- 
pated uses of write-once technology make 
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a virtue of this necessity. Indelible records 
delight accountants, who can poke back 
into the history of financial ttansactions as 
much as they want. The physical durability 
of the medium, combined with its enor- 
mous storage capacity, makes it a great al- 
ternative to huge filing cabinets or micro- 
film or tape storage of corporate archives 
that .shouldn't be destroyed. 

Write-once technology is considerably 
less standardized than CD-ROM. Disks 
manufactured by different companies are 
not the same size, and their plastic protec- 
tive shells are not the same shape. Because 
they record data at different densities, their 
capacities range from 200 megabytes to I 
billion bytes per disk. 

ERASABLE OPTICAL STORAGE The 

third optical storage medium, erasable op- 
tical storage, is the most difficult one to 
achieve and will take the longest to reach 
your desktop. You can think of it as a fairly 
stfaightforward extension of the current 
concept of magnetic disk storage — it pro- 
vides ten times the storage capacity and 
can be era.sed. either section by section or 
an entire disk at a time. 

EXPLOITING THE CAPACITV 

What will personal computer users do with 
the vast storage capacity of optical media? 
Will 550 megabytes on a CD-ROM simply 
encourage software developers to further 
excesses of fleshy programming? Will our 
spelling checkers go from 50,000 common 
words to 500,000 obscure ones in each of 
six languages? Or will optical media en- 
courage different kinds of information ma- 
nipulation rather than simply extend the 
scale of what we do now? 

Consider all the applications that aren't 
now on your microcomputer because they 
involve too much data for your current 
hardware to handle. Look around your of- 
fice, for example, for any reference book 
that's more than 2 inches thick. Sure, Side- 
Kick and similar programs can handle your 
personal telephone directory of a couple of 
hundred people, but not the metropolitan- 
area phone book, which, even with to- 
day's larger hard disks, has never been a 
PC-manipulable product. 

The volume production cost of a CD is 
already under $ 1 0 — the music industry has 
seen to that. It’s only a matter of time be- 

P 


fore the phone company (or someone else) 
figures out that a computer-manipulable 
CD-ROM phone book is cheaper than pa- 
per. Similar logic will turn that shelf-full of 
PC Magazines, the encyclopedia, the 
monthly Official Airline Guide, and that 
stack of old Wall Street Journals in the cor- 
ner into fully indexed, fully searchable CD 
databa.ses. 

It’s happening already: Ziff-Davis Pub- 
lishing Co. (which publishes PC Maga- 
zine), the Grolier Encyclopedia people, 

■ It’s only a matter 
of time before the phone 
company (or someone 
else) figures out that 
a computer-manipulable 
CD-ROM phone book 
is cheaper than paper. 

and Dow Jones and Co. (who publish The 
Wall Street Journal) all already have opti- 
cal disk products (see sidebar "Premier 
Reference Tool of the ’90s”). 

2-D IMAGES Think of a road map, for 
example — or any other two-dimensional 
image, such as an X ray or a photograph. 
Storing any of these in quantity on magnet- 
ic media has been impractical, but a single 
write-once disk could store hundreds or 
thousands of images, depending on the 
resolution required. And the images, once 
in digital form, could be located and repro- 
duced easily — a great way to index a photo 
library or to supply X rays to medical 
school classes. These applications aren't 
just in the future: Chorus Data Systems of 
Merrimack. New Hampshire, already of- 
fers its Color PhotoBase system, a data- 
base management system for photos or 
other images stored on optical disks, and 
others are sure to become available. The 
federal government is experimenting with 
a CD containing digitized images of thou- 
sands of different blank forms. A personal 
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computer. CD-ROM reader, and la.ser 
printer become an on-demand forms print- 
shop, replacing roomfuls of forms inven- 
tory. 

Huge databases, such as census or sur- 
vey data, can be purcha.scd on computer 
tape, but unless you happen to own a main- 
frame, they are useless. In fact, many large 
information collections have not been 
widely available simply because they have 
limited application if they cannot be ma- 
nipulated by a computer. Up until now 
there has been no way of delivering them 
to our millions of microcomputers. Con- 
sider a simpler, more down-to-earth appli- 
cation, ZIP-plus-four coding of the thou- 
sands of addresses in microcomputer- 
based mailing lists used by any big 
company. You needn’t wait: right now. 
Omni Computer Systems of Chestnut Hill . 
Massachusetts, will sell you FLASH-l-4, a 
system for adding those extra four digits. It 
is built around a database of 20 million ad- 
dress ranges and their associated ZIP-plus- 
four codes, which are contained on two 
optical disks. 

Filled-out paper forms often contain far 
more information than can comfortably be 
accommodated in traditional databases. A 
clerk can key the account number, date, 
and amount from an American Express 
voucher or assign and key a code for your 
insurance claim, but these methods can’t 
capture the signature on a voucher or inter- 
pret poorly written figures or bizarre expla- 
nations of mishaps on claims. The huge, 
nonerasable capacity of write-once tech- 
nology makes it practical to store all this 
information in the form of a scanned image 
of the paper. A single American Express 
voucher, scanned with the resolution of a 
good facsimile machine, would take 
something like 75K bytes; so a billion- 
byte, 12-inch write-once optical platter 
could contain permanent records of more 
than 10,000 such images, plus enough in- 
dexing information to locate them easily. 
The platter would take much less space 
and would be much easier to manipulate 
than microfilm or similar media, and a 
"copy” of the voucher could be easily 
telecommunicated to the nearest American 
Express office when a customer claimed 
he hadn’t ever signed for $400 for the Va- 
Voom Escort Service. Today, you ean 
spend millions on a scanning and optical 
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PREMIER REFERENCE TOOL 
OF THE ’90s 

Although still in its infancy, CD-ROM applications development is already creating 
products that can be used to greatly improve the reference capacities of schools 
and libraries and, one day soon, the home consumer market. 


W ith more than a dozen applications 
already being sold and several 
dozen more in development, CD-ROM 
is developing into the premier reference 
tool of the 1990s. It is commonly expect- 
ed that CD-ROM will take the place of 
such large reference database systems as 
Dialog (Palo Alto, California) and BRS 
(Latha, New York). In fact, most of the 
early CD-ROM applications have been 
disks containing databases from these 
services. Not only do these already have 
established markets receptive to CD- 
ROM technology, they are already digi- 
tized. This eliminates the largest single 
expense associated with CD-ROM appli- 
cations development; the conversion of a 
shelf full of reference books into digital 
form — whether by a combination of 
scanners and extensive correction or by 
hand entry — is labor intensive and, as a 
result, costly. 

ERIC One of these early CD-ROM 
products for the PC is the Educational 
Resources Information Center (ERIC) 
database of the U.S. Department of Edu- 
cation. One of the most heavily used of 
all the on-line databases, the early publi- 
cation of ERIC is “a major coup” for 
producer SilverPlatter (Wellesley Hills, 
Massachusetts), a leader in CE>-ROM 
development, and for the CD-ROM in- 
dustry in general, says SilverPlatter’s 
U.S, sales manager Christopher G. Poo- 
ley. It provides full references and sum- 
maries of thousands of papers on all as- 
pects of education from preschool 
through postgraduate. It is of great inter- 
est to undergraduate education majors, 
graduate students in education and relat- 
ed areas, professional educators, and 
many professionals in such related social 


sciences as psychiatry and child develop- 
ment. 

Like all SilverPlatter products, ERIC 
is accessed using special software that 
comes on a separate floppy disk. This ac- 
cess software, developed at SilverPlat- 


■ It is commonly 
expected that CD-ROM 
will take the place of such 
large reference database 
systems as Dialog 
and BRS. 


ter’s home base in London, gives the ex- 
perienced user the same efficient 
Boolean search techniques found in the 
large databases, using standard com- 
mands or logical variations where com- 
mands are not standard. For the inexperi- 
enced user, it offers a full set of help 
screens and menus. Thus, if you wish to 
search for articles on the hearing im- 
paired, for instance, you can enter those 
two words as key words for an initial 
search. The software will search the en- 
tire disk (usually in less than 10 seconds) 
and give you the number of articles with 
‘"hearing,” the number with “im- 
paired,” and the number with both com- 
ing together. If you decide to narrow the 
search further, you can ask for articles 
with that phrase in the title. You can a.sk 
for those published in 1 986 or only those 
by a particular author. At any time you 


can end the search to look at the articles 
found or step back to an earlier point in 
the search and take a new approach. 
Thus, although experienced searchers 
may be able to find the precise informa- 
tion they want more quickly, rank nov- 
ices also can use ERIC or any SilverPlat- 
ter products. 

This fact is important to Pooley. He 
expects that libraries will allow users to 
search their CD-ROM disks directly, 
giving individual users experience work- 
ing with them; heavy users will soon be- 
come interested in having their own 
copies of the disks they use most at their 
desks. Currently, most CD-ROMs are 
priced too high for the average user to af- 
ford — ERIC, for instance, costs $2,000 
for its three disks. This price, however, 
reflects its traditional limited library mar- 
ket. If a larger market evolves, the U.S. 
Department of Education could drop the 
price and make more money selling larg- 
er numbers of copies. Eventually, many 
of the independent producers who own 
the rights to the disks may choose this 
course. 

GROLIER'S ENCYCLOPEDIA In 

fact, some already have. One of the first 
and most famous CD-ROMs is The Elec- 
tronic Encyclopedia created by the New 
York-ba.sed Grolier Electronic Publsh- 
ing. Designed as a consumer disk even 
though no consumer CD-ROM market 
exists as yet, it is priced below the cost of 
the printed encyclopedia at $ 1 99 plus $25 
a year for a subscription to an annual up- 
date that consists of an entire new disk. 
This is undoubtedly the best buy for any- 
one wishing to own his own CD-ROM. 
The disk holds the full text of the Aca- 
demic American Encyclopedia, the same 
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one available on The Souree. Compu- 
Serve, GEnie. and nine other eonsumer 
and professional database serviees. 

Like ERIC. The Elecirimic Encyclo- 
pedia is fully searchable, allowing users 
to find the information they need mueh 
more quickly than they can in the printed 
encyclopedia. In fact, says Grolier’s na- 
tional sales manager John Croll, it makes 
it possible for you to find infomiation 
that w'ould be impossible to find manual- 
ly using a conventional index. A key 
word search for information on the U.S. 
Civil War, for instance, would turn up 
not only the obvious articles on famous 
battles and well-known personages but 
passing references in the histories of 
many other people and places. 

Although the home eonsumer market 
is not yet ready for The Electronic Ency- 
clopedia. public libraries, secondary 
schools, and colleges and universities 
arc. Even some businesses have bought 
copies, although Grolier did not expect to 
find a market in corporate America. At 
the price, many potential users of CD- 
ROMs may find The Electronic Encyclo- 
pedia worthwhile as an intrixiuction to 
the technology. If so, they seem to be 
getting a gixxl impression. Croll says 
Gtxrlicr has been very pleased with the 
lack of technical problems associated 
with the disk, which was created for Gro- 
lier by Philips, and with its associated 
software and hardware. The disk runs on 
Philips. Sony, and Hitachi drives for the 
PC. Most service calls. Croll says, come 
from new users unsure of how to set up 
the systems or initialize the software. 
Once the .systems are up and running, 
they seem to give users practically no 
problems at all. 

One of the major attractions of CD- 
ROM applications is their portability. 
Databa.ses are not universally available. 
In third-world countries, phone service is 
sometimes chancy inside the country , 
while transatlantic calls are not to be un- 
dertaken lightly. Even inside the United 
States, a librarian may not be able to get 
onto a particular database because all the 
access ports ate in use or the computer 
system ifself is down. A ItKal copy of the 


database on a CD-ROM eliminates all of 
these problems. 

CL-\SSIC:AL GREEK When the data- 
base is not easily accessible, such prob- 
lems are only heightened. This is the case 
with the Isocrates {Thesaurus Linguae 
Graecae) databa.se of Greek texts up to 
A.D. 600. Developed at the University 
of California at Irv ine, this product is of 
intense interest to elassieal scholars. In- 
stead of providing the serviee on-line, 
however, the developers sell copies on 

■ One of the major 
attractions of CD-ROM 
applications is their 
portability. Databases 
are not universally 
available. 


tape that universities may install in their 
own mainframes. This is the logieal ap- 
proach because of the lengthy nature of 
many of the searches, which serve the 
needs of literary analysis rather than sci- 
entific research. A typical search might 
be for u.ses of a particular phrase by an 
author — such as Homer’s famous 
“wine-dark sea." It might yield several 
hundred references, and each is likely to 
be important to the searcher since in each 
the word or phrase may have a slightly 
different meaning. This kind of search 
would take up so much time and yield so 
many references it would probably be 
prohibitively expensive at S 10 a minute 
on BRS . However, many colleges do not 
have the computer space available for the 
192-megabyte Thesaurus. 

Such a database does fit easily onto a 
CD-ROM disk, a fact that has not es- 
caped the notice of Brown University in 
I’rovidcnce. Rhode Island. Brown's ex- 
tensive computer department is interest- 


ed in developing CD-ROM applications 
for the new IBM RT PC and found the 
Thesaurus ideal because of its size, tbc 
obvious need for it, and the lack of copy- 
right problems with the texts. The texts 
arc being combined with extensive 
search software, and although it is still 
under development, the disk itself has 
been successfully mastered, Ellie Myll- 
nas, the graduate student handling the 
Classics Department end of the develop- 
ment. points out that when this applica- 
tion does become available it will be par- 
ticularly beneficial to professors in 
smaller schixils. "Ttxlay, most of them 
do not have access to the Thesaurus at 
all," she said. "When this is finished, 
they w ill be able to have their own private 
copies running on their own desktops” 
Although CD-ROM is technically the 
same, right down to its dimensions, as 
the compact la.ser disk that has revolu- 
tionized the music recording world in the 
last 2 years, no one has yet put out a CD- 
ROM with graphics and sound. Sony, 
Philips, and Hitachi have proposed a new 
standard called Compact Disk Interac- 
tive. or CD-I. that will incorporate sound 
and pictures with text. The new standard 
Itxiks toward a time in the not-uxxdistant 
future when televisions, stereo systems, 
and home computers will be combined 
into a single unit. Compact disk players 
w ill be an integral part of these home en- 
tertainment centers, and those players 
will be equally capable of reading disks 
containing music, movies, or data. For 
the ptesent. however, CD-I. which was 
only agreed to early in 1 986. is a standard 
on paper only. No hardware or disks 
have yet been created that meet it. 

DOMESDAY PROJECI Not all CD- 
ROM developers are waiting for CD-I, 
however. For the last year a team at the 
BBC in London has been compiling a 
unique CD-ROM disk designed tochron- 
icle Great Britain as it was in 1986. 
Called The BBC Dome,sday Project after 
the famous census and tax roll of En- 
gland made in 1086. it is the most ambi- 
tious CD-ROM project yet undertaken. It 
is intended to provide a complete picture 
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storage system for the corporate main- and conversing with the drive to get what is 
frame or $40,000 or so for a PC-based sys- necessary. DOS knows nothing about CD- 
rFrrmKrRrimiKeTiiol<ifiiK'/Os’c<Mimeii) tem, including Scanner and write-once ROM. and so every developer of hardware 

of what it is like to live in Great Britain. It drive, from LaserData of Lowell, Massa- and software has to reinvent all the con- 

uses moving and still pictures, with chu.setts. ventions and interfaces. The situation is 

sounds and text arranged both in narra- now so bad that some CD-ROM disks can 

live and searchable form. OBSTACLES Sounds great: Go to your be run using only particular manufactur- 

Much of the raw material is being nearest computer dealer, buy a CD-ROM ers’ drives. No interface between existing, 

gathered by schoolchildren. Teams from drive for a couple of hundred dollars, open non-CD microcomputer applications and 

14,000 schools (roughly half of all U.K. up your PC and install it beside the existing CD-ROM is possible except by using con- 

schools) are collecting information on drives, and you're in the market for all ventions and software invented by that 

the 4- by 3-kilometer communities they those terrific CD-ROM information prtxl- CD-ROM developer. This means a lot of 

are in, while similar teams of Scouts, ucts. And in a yearorso, it will be that sim- extra work for developers and a lot of in- 

Girl Guides, Womens' Institutes, and pie; unfortunately, for now it's not. convenience for customers. 

National Farmers’ Association members It's not that the drives aren't there. 

are covering 2,000 rural communities. They’re available, and they’re manufac- SETTING STANDARDS The CD- 
Each community package consists of turcdbybig, reliable companies. Sony and ROM industry has known for some time 

three photographs, audio recordings, a Philips invented CD-ROM, and both can that this lack of standards was a problem, 

map, and 20 screens of text on the subject sell you a drive for your PC, For $l,0(X), Back in September 1985, John Einberger, 

“this is what our community is like in Hitachi will sell you an external drive the director of software products for Refer- 

1986.” Mapping is used extensively, shaped much like an audio CD player or ence Technology (a Boulder, Colorado, 

starting with a map of the entire United one that fits into a full-height disk drive CD-ROM development company), decid- 

Kingdom and separate maps of each of slot inside your PC for a little less. Digital ed something ought to be done alxjut it. He 

the four countries — England, Scotland, Eiquipment. Denon, Sanyo, and a number and some colleagues contacted every com- 

Wales, and Northern Ireland — that make of other manufacturers are either already pany they knew that might have an interest 

up the U.K. These in turn are brokken offering drives or have announced their in- in CD-ROM data format standards and 

down into regions each 30 by 40 kilome- tention to do so. They are all priced about convened a meeting at Del Webb's High 

ters, with detailed maps. The disk also the same, but. with audio CD players sell- Sierra Casino and Hotel in Lake Tahoe, 

includes floor plans of many building. ing for as little as $100 in New York elec- Nevada. Despitp only 10 days’ notice. 

This ambitious project, the ultimate in uonics discount outlets, industry observers they all came: the subject was vital. The 

time capsules, is scheduled to be finished see prices of computer-peripheral CD- lofty-sounding High Sierra group, chaired 

before the end of 1986. It will be of great ROM drives dropping to $200 or so in the by Einberger, was the result of that meet- 

interest to sociologists, folklorists, histo- next couple of years. ing. Its members represented the likes of 

rians, and the curious, and its value will And while there may not yet be infor- Digital Equipment, Hitachi. Philips, 3-M, 
grow with each passing year. It also has mation products that interest you, the in- Apple, A'T&T, Xebec, and Microsoft. In 

immediate value to the CD-ROM indus- formation industry is diligently trying to its final report, released last June, the 

try and its potential customers, however, change that. There are at lea.st 50 CD- groupunanimouslyrecommendedalogi- 

for it will demonstrate the full potential of ROM prtxiucts available for general sale cal file structure that reflected the con- 

the CD-ROM to provide integrated infor- already, and many more are in use by large straints and strengths of the CD-ROM me- 

mation in many forms. Someday Gro- organizations. (See sidebar "CD-ROM dium, including a subdirectory struemre 

lier’s Electronic Encyclopedia, for in- Applications.”) that minimizes the number of slow, long- 

stance, may provide a sample of music as The problem right now is the lack of in- distance, random seeks across the surface 

well as text under “Beethoven,” a scene dustrywide agreement on the relationship of the disk. (See sidebar "The CD Format: 

from Casablanca under “Bogart,” a between the computer, the CD-ROM Huge Data Density, Slow Seek Time.”) 

narrated visual tourof Notre Dame under drive, and the disks and the data on them. The group’s proposal is now working its 

“Gothic Cathedral.” Ultimately, it is The physical layout of data on the disk and way through official standards organiza- 

this combination of video and audio the error-checking and decoding schemes tions (NISO in the United States and 

along with textual information that will used by the drives are all borrowed from ECMA in Europe) and should have formal 

make the CD-ROM a new publishing audio CD. But there is not yet any agree- blessing by mid-1987. 

medium of unique and exciting value. ment on the way in which the data is orga- In the meantime , the ball is in Micro- 

^•.BeftoaLatainore nized on the disk, or on the interface be- soft's court, since the agreement on a logi- 

tween the CD and the rest of the cal data layout shifts the focus to operat- 

G. BertonLatamore is a free-lance writ- microcomputer world. ing-system-level standardization. Truly 

erand editor ofVideoPnnt, an electronic The result of this lack of agreement is a easy use and interchange of CD-ROM 

publishing market newsletter. jungle of competing, nonstandard ways of disks between different computers will re- 

organizing data on disks, accessing files, quire changes in DOS (and other comput- 
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Spreadsheets are wonderful 
tools, but they have three major draw- 
backs: they take up a lot of disk 
space, they take a lot of time to load 
and to save, and they're expensive 
to send electronically. 

Introducing SQZr from Turner 
Hall Publishing, the spreadsheet 
compaction utility that reduces the 
amount of disk space needed for 
Lotus 1-2-3* 
and Symphony" 
spreadsheets by 
80%-95%.And 
cuts retrieve/ 
save time for 
floppy users. 
SQZ! takes 
up less than 30K of RAM and runs 
co-resident in memory with DOS and 
the Lotus program. It works easily with 
popular memory-resident programs 
like Note-ir and Sidekick^ In RAM, 
the spreadsheets remain the original 
size. Spreadsheets are automatically 
squeezed and unsqueezed during 
normal file saving and retrieving 
without loss of content. 

SQZ! features a communications 
option that reformats spreadsheets 
so they can be sent over electronic 
mail services that normally only 
accept text files. And since the files 
are sent in compressed form, you can 
save 80%-90% in transmission time 


on your phone bill. And a password 
feature lets you encrypt files to 
protect them from unauthorized use. 

SQZ! is simple to use. It's not 
copy-protected so hard disk users can 
install it easily. The user interface 
mimics Lotus! You can even customize 
the defaults. 

SQZ! runs on the IBM* PC, XT," 
AT," and 100% compatibles with 
any release of 1-2-3, Symphony and 
VP Planner." It's compatible with EMS 
memory expansion boards. Every 
package comes with a complete User's 
Manual, the program diskette, a Help 
Hotline number, and a 30-day money- 
back guarantee. 

We also publish Note-lt, the 
1-2-3 documentation utility. Which, 
we're proud to say, was named 
1985 runner-up Product of the Year 
bv Infoworld . 

Remember, when you're up 
to your ears in data, there's only one 
thing you can do. SQZ! 



THE DATA SQUEEUR 

FOR urns. 



WORKS WITH 
All REIEASES 
OF I -2-3 AMD 
SYMPHOMt 


I “I 

I Pleasesendme copies of SQZ! at $79.95, plus \ 

I $2.00 for shipping ($12 outside USA). CA residents add ■ 

I $5.60 sales tax. □ / enclose Please charge my I 

I □ MasterCard or □ Visa. I 

■ Card P Exp. Date ■ 


Name 


Company 


Address 


I City State Zjp I 

I Phone ( ) I 

I J 

502/ and Note-/t are trademarks of Turner Hall Publishing. Lotus and 1-2-3 ere registered trademarks, and Symphony is a trademark of Lotus Development Corp. 

Sidekick is a trademark of Borland International. IBM Is a registered trademark of. and IBM XT and IBM AT are trademarks of International Business Machines Corp. 

VP Planner is a trademark of f^perback Software International. Program copyright Synex Systems Corp. 


HOW n ORDER. 

Order SQZ! by phone. We accept MasterCard or Visa. 
Or fill out the coupon at the right and send it to us with 
a check or money order. Include $2 shipping ($12 outside 
USA). CA residents add $5.60 sales tax. SQZ! comes with 
a 30-day. money-back guarantee. 

a Turner Hall Publishing 

1020 1 Tbrre Ave. . Cupertino. CA 950 14 

h800~556-l234 x527. 

(In CA 800-441-2345x527.) 

SQZ! is also available at better dealers. 
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MAKE YOUR IBM PC 
FASTER THAIiLAN AT 


IN JUST 5 MINUTES! 




Introductory offer $395 
expires Oct. 31, 1986 

DON'T TAKE OUR WORD FOR IT. 
USE IT FOR 60 DAYS. IF YOU ARE 
NOT TOTALLY SATISFIED RETURN 
IT FOR A FULL REFUND. 

It sounds great; the idea of a speedup board that you can 
just plug right in as easily as putting bread in a toaster. How 
wonderful to be able to convert a PC or XT to a $4000 AT 
without the expense. But even when you get ready to spend 
$595.00 you want to be sure your choice is the very best. 

Here at PCSG we sell our IBM PC disk access speedup 
software by the thousands. But software doesn't do any- 
thing about speeding up the microprocessor (or CPU) speed. 
As you know the microprocessor is the brain of the computer 
that controls all the operations like screen updates and calcu- 
lations like a spreadsheet makes. 

Faster and smarter than an AT - 
PCSG guarantees it. 

We wanted to offer a speedup card that would be the 
compliment to our disk speedup software, (incidentally in- 
cluded 
most 

today. We could only be satisfied with a board that was the 
finest example of the engineering art. 

There is no question we have met our every objective by 


developing and manufacturing the BREAKTHRU 286 card. 
This is the TOSt designed and most functional speed up card 
available today. We guarantee it. 

HERE IS WHAT MAKES IT SO SPECIAL. 


is faster than the one found in the AT. A 16K cache memory 
provides zero-wait-access to the most recently used code 
and data. In benchmark tests the card accelerated software 

rograms — both custom and off-the-shelf anywhere from 
:00% to as much as 700% . Wow! 

Third, you have full compatibility. All existing system 
RAM, hardware, and peripheral cards can be used without 
software modification. It operates with LAN and mainframe 
communication products and conforms to the Lotus/Intel/ 
Microsoft Expanded Memory Specification (EMS). Software 
compatibility is virtually universal. 

Fourth, it is the best there is. There are several other 
boards on the market. Some are priced about the same as the 
BREAKTHRU 286 and some are cheaper. We at PCSG have 
compared them all, but there simply was no comparison. 

What we discovered is that many cards being sold offer only 
a marginal speed up in spite of their claims. We found some 
to be merely versions of the obsolete 8088 or 8086, and others 
to be just poorly engineered. The 8MHz BREAKTHRU 286 is 
unequivocally the best executed and most completely reliable 
speedi^ board manufactured today. 

PCSG has since early 1983 dominated the lap portable 
market with ROM software such as Lucid spreadsheet and 
Write ROM that reviewers rated as excellent. We were proud 
to successfully enter the IBM PC market last year with disk 
access speedup software. Now we are so pleased with the 
BREAKTHRU speedup card. We use them on our own PC's 
to make them faster than AT's. We are really excited about 
this product. 

PCSG makes the unabashed statement that the BREAKTHRU 
286 card represents more advanced technology than boards 
by Orchid, Quadram, Victor, Mountain, PC. Technologies, 
Phoenix ... we could go on. 

But an ad can't let you experience it for yourself. That's why 
we sell the BREAKTHRU 286 on a 60 day trial. If you aren't 
completely satisfied return it within 60 days for a full refund. 

It is priced at $595. Call today with your MasterCard, Visa, 
American Express or COD instructions and we will ship your 
card the very next day. circle 4S9 ON reader SERVICE card 


First, it installs so easily. It is a half slot card, only five 
inches in length. You don't even have to give up a full slot. 
What's more, unlike competing products it works in the 
Compaq and most clones. The instructions are so simple we 
considered showing a picture of a child putting it in. ^sy 
diagrams show how you just place the card in an open slot, 
remove the original processor and connect a single cable. 
There is no software required. From that moment you are 
running faster than an AT. 

Second, it is advanced. The BREAKTHRU 286 replaces 
the CPU of the PC or XT with an 80286 microprocessor that 
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A sequential 
layout does not allow 
files to be updated or ex- 
tended. but only copied. The di- 
rectory and the file allocation table 
normally found on a disk are simulated In memory as part of the driver. This information is passed to 
DOS as necessary. The simulated disk looks just like a conventional DOS disk. 

The logical-tO'physical translation table is used to convert the logical DOS access information 
to the physical track and sector references on the laser disk. This conversion is performed for every 
read or write access. This approach allows any set of files on the WORM to be placed in the 
simulated disk. The sequential nature of the physical disk format lends itself to fast access. 


The tinked'layout WORM allows files to be updated on a block basis. It also keeps a record of 
what has been updated by block. The simulated disk information (which is created in memory) is 
identical to the layout of sequential files; however, the way information is obtained for the logicai-to- 
physical translation table is different. 

A file Is initially written as a sequential file with one exception; each block has an additional 
link, which is zero. This link can be changed because zeros in the laser medium can be overwritten. 
If information has been updated, this link is changed from the old block number to the new block 
number. The WORM disk driver is smart enough to know that the logical-to-physical translation table 
must be updated and that these links should be followed when building up the initial directory and 

file allocation tables. 

The advantage of linked files is that they pro- 
duce a large unstable medium with an auto- 
matic audit trail. The disadvantage is slow 
sequential access for files that have 
been updated. 


Linked 

Files 


; Storing Data 

i kn on a WORM 
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CD-ROM APPLICATIONS 

The companies and developers listed below are the best sources of information on 

currently available CD-ROM applications, including up-to-date price information. 

A-VOSUNE 

Isocrates (Thesaurus Linguae 

Ctmpact Disclosure 

COMPENDEX: AeiYMiMGe 

Access Innovuions 

Graeeae) 

Disclosure 

Er^Jmeiing 

4314 Mesa Grande S.E. 

Brown University 

5161 River Rd. 

COMPENDEX: Chemical 

Albuquerque, NM 87108 

Gassics E)qxutment 

Bethesda. MD 20816 

Engiiiferfaig 

(505)265-3591 

Providence, RI 

(301)951-1300 

COMPENDEX: Electrkal jmd 

James C. Johnstone 

(401)863-2123 

Hollis Palmer 

Compnta* EngtnecrlDg 

CIRCLE m ON READER SERVICE CAflO 

EUieMyltnas 

CIRCLE atl ON READER SERVICE CARD 

Engineering Information Inc. 

PsyckiM 

CIRCLE «• ON READER SERVICE CARD 

Million DoUar Directory 

345 E 47th St. 

New York. NY 10017 

American Psychological Assn. 

CotnpaetCamhru^ 

Dun's Marketing Service-^>tn and 

(800)221-1044 

120017lhSt. S.W. 

Cambrid^ Scientifk; Abstracts 

Bradstreet 

(212)705-7600 

Washington. DC 20036 

5161 River Rd. 

49 Old Bloomfield Ave. 

James Budtley 

(202)955-7600 

Bethesda, MD 20816 

Mountain Lakes Corporate Center 2 

ORCLE «M ON READS! SERVICE CARD 

LoisCjranidc 

(301)951-1400 

Mountain Lakes, NJ 07046 



CIRCLE CM ON READER SERVICE CARD 

(201)455-0900 

PerioSeatCatahgbV Database 

UK Library Database 

Health and Si^ety in Cheimsiry 

Robert Dipman 

ORCLE «n ON READBt SERVICE CARD 

The F.W. Faxon Co. 

15 Southwest Park 

The British Libraiy 

Omnical Abstracts 


Westwood. MA 02090 

Great Russell St. 

P.O.Box 3012 

EMBASE—ExeerptaMedica 

(617)329-3350 

London WCl 

C:61umbus. OH 43210 

Elsevier Science Publishers 

Cathy Klesh 

England 

(614)421-3600 

52 Vanderbilt Ave. 

■ ilill h ■! M 1 III III 

(01)636-1544 

Brian Camman 

New York, NY 10017 



ORCLE an ON REM3ER SERVICE CARD 

(800)457-3633 

LaserQuest; GRCCOM Resource 

LePae: Local Public Access CakUog 

DataTimes Library System 

(212)370-5520 

Elaine Alligood 

Dtdabase 

General Research Corp. 

Brodart Coip. 

Datatek (^oq). 


5383 HoHistO’ Ave. 

500 Arch St. 

818N.W. 63nlSt. 


P.O.Box 6770 

WUUamspoft. PA 17701 

Oklahoma City.OK 73116 


Santa Barbara, CA 931 1 1 

(717)326-2461 

(405)843-7323 


(805)964-7724 

ORCLE MtON READER SERVICE CARO 









ers’ operating systems as well). Micro- 
soft’s Carl Stork, director of marketing for 
the CD-ROM division, isn’t ready to an- 
nounce anything yet but acknowledges 
that it is working on a CD-related upgrade 
to DOS, 

During High Siena’s work. Philips and 
Sony threw in a monkey wrench by an- 
nouncing plans for a new standard of their 
own called CD-I (for interactive) . The CD- 
I standard will organize CD disks contain- 
ing different kinds of information — com- 
binations of text, graphics, sound, and 
software — and is aimed at the mass con- 
sumer market rather than at computer us- 
ers. CD-I includes specifications for the 
kind of hardware needed to use the disks (a 
680 (X>-based microcomputer contained in 
a CD player shell) and the interconnections 
to the display and audio worlds. A CD-I 


system will be “plug and play” like a vid- 
eo game machine rather than a flexible, 
general-purpose, somewhat more com- 
plex tool like a microcomputer. 

It’s not at all clear what kinds of prod- 
ucts will be created using the CD-I stand- 
ard — the only existing products that come 
close to using video, audio, text, and soft- 
ware are video games — but it is clear that 
the CD-I evolution will have no effect on 
the development speed of CD-ROM prod- 
ucts and standards. According to represen- 
tatives of Philips and Sony and High Sier- 
ra’s Einberger, CD-ROM and CD-I are 
compatible standards. High Sierra man- 
aged to accomiiKxlate the needs of CD-I in 
its proposals without compromising the 
usefulness of CD-ROM in its primary mar- 
ket — delivery of professional and business 
information. 


DATARASE ORGANIZATION Beyond 
data organization and operating systems, 
there’s another level in which we, the con- 
sumers, would be well served by some 
consistency; database and software organi- 
zation. All current CD-ROM products in- 
clude not only data but the software with 
which to interact with the data. The soft- 
ware, of course, includes the user inter- 
face — the commands, the searching meth- 
od, the display screens. So if you want to 
use one company’s corporate information 
database in the morning and another’s en- 
cyclopedia in the afternoon, your interac- 
tions with the two databases will be com- 
pletely different. What’s needed is some 
standards for database organization that let 
the developers of search-and-manipulation 
software anticipate how the data is going to 
be organized, let data distributors off the 
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software-development hook, and let users 
learn one system for all data. 

Such a standard "would he nice,” says 
Julie Schwerin, president of InfoTech (a 
consulting and product development firm 
in Pittsfield, Vermont) and a widely read 
commentator on the CD-ROM industry. 
But she doesn't think it's going to happen. 
In part it won't happen because there are 
good reasons for using different kinds of 
interfaces for different databases, and it 
wouldn't be in the users' interests to stan- 
dardize too much. In part, though, it won't 
happen for commercial and marketing rea- 
sons. Companies that have data for sale 
don't necessarily want to be in the business 
of simply selling data; they'd like to cap- 
ture customer loyalties in ways that data 
can't and user interfaces can. So if you 
hold out until standards are developed at 


the applications level, you're likely to miss 
the whole CD-ROM game. 

The strengths of CD-ROM are the enor- 
mous amount of data it can hold and the 
economies that are possible because it has 
so much in common with the mass-pro- 
duction audio disk. The cost of creating a 
master CD, from which a huge number of 
copies can be pressed, is on the order of 
$ 1 0,000 and dropping; the cost of pressing 
the disks themselves ranges from $50 
apiece for tiny quantities down to little 
more than $5 if you want several thousand. 
There are several plants already in place 
that can handle the pressing and many con- 
sulting companies that will help you orga- 
nize your data for CD-ROM reproduction, 
if you want a piece of this action. And the 
industry is barely off the ground. 

CD-ROM's weakness is that, for the 


foreseeable future, the time requited to lo- 
cate random chunks of information on a 
disk is enormously greater than computer 
users are accustomed to with their hard 
disks — more comparable to the speed of a 
floppy disk, in fact. The problem can be al- 
leviated to some extent by very careful lay- 
out of the disk to minimize the number of 
occasions that a random seek will be nec- 
essary, but the gap can’t be closed. And 
the unusual constant-linear-velocity drive 
mechanism, with its variable speed of rota- 
tion, guarantees that the CD-ROM drive 
you buy for your computer will never be of 
any use for anything but reading your pur- 
chased CDs. 

THE WORM ALTERNATIVE Write- 
once, read-mostly (WORM) optical disks 
and drives are also a reality. Drive produc- 
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eis include major companies like Sony 
(again) and Toshiba; a number of subsid- 
iaries or joint ventures of big companies, 
such as Ciptical Storage Internationa (Phil- 
ips and Control Data) and Optimem (Xe- 
rox); and several small independent com- 
panies like Laserdrive, Information 
Storage, Optotech, and Lancore Technol- 
ogies. All their S'A-inch drives cost in the 
$4,(X)0 to $5,000 range, and the current 
price of a 5 '/ 4 -inch disk cartridge is on the 
order of $90 to $ 1 00. Some of the compa- 
nies produce other sizes of drives (often 


12-inch), but they ate fast fading in favor 
of the 5'4-inch standard, and 3'/2-inch op- 
tical media are coming up on the horizon. 

Current data densities on the 5 '/ 4 -inch 
drives ate between 100 and 200 megabytes 
per side, although 3(X) to 400 megabytes 
should be possible within a couple of 
years . Current drives play one side of a sin- 
gle disk at a time, but double-headed 
drives for two-sided disks, “jukebox" 
disk changers, and multispindle drives that 
can handle several disks simultaneously 
are not far off. 


Most of the current sales of write-once 
optical drives are for narrow applications, 
in which the drive is part of a packaged so- 
lution for a particular market. Consequent- 
ly, the interchangeability of data from one 
make of drive to another is not usually re- 
quired. Good thing: you can’t even get an 
Optotech cartridge into the slot in the front 
of an Information Storage drive, much less 
make sense of the information on it. 

There are efforts to create standards in 
the write-once arena. An American Na- 
tional Standards Institute committee is 


THE CD FORMAT: HUGE DATA DENSITY, 

SLOW SEEK TIME 

Because the CD-ROM’s motor must change speeds as it changes tracks, information 
on the disk must be very carefully organized to limit track changes and make 
access times reasonable. 


A CD carries a single spiral track that 
starts at the center of the disk and 
works its way outward. The turns in the 
spiral are microscopically close togeth- 
er — I6,(XX) of them per inch of radius, 
compared with only a couple of hundred 
on a hard disk. The flat surface of the disk 
is called “land.” Tiny grooves (called 
“pits”) are physically sunk into the land 
during the disk-pressing process, much 
like a phonograph record but with far 
higher precision. The groove pattern rep- 
resents zero and one bits but has a com- 
plex coding scheme that uses nearly four 
bits for every one of real, usable data. 
The extra bits are used for speed control 
and for sophisticated error correction. Ifa 
small area of the disk is obscured by 
scratches or suffers from a manufactur- 
ing defect, the data on it can be recon- 
structed with the redundant information 
in the extra bits. 

The track is divided into sectors that 
contain (usually) 2K bytes of real data, 
plus about 300 real bytes of additional er- 
ror correction, synchronization, and ad- 
dress infonnation. Each 2K block is ex- 
actly the same length along the 
track — about % inch — no matter wheth- 
er it is close to the center of the spiral or 
far out toward the edge. It follows that 


the loops of the spiral out at the edge, be- 
ing longer, contain more sectors of data 
than the loops near the middle. 

When an audio CD is playing music, 
the laser in its drive starts reading the data 
at the center of the disk. It swallows 75 
sectors (or over 150K bytes) per second 
and converts them at that rate into analog 
electrical signals that it feeds to your ste- 
reo amplifier. The laser is mounted on a 
reading head that moves radially outward 
from the disk’s center, and the disk spins 
under it, allowing the laser to follow the 
spiral. To maintain the 75-sectors-per- 
second rate as the loops of the spiral get 
longer, the motor that is spiiming the disk 
under the laser must spe^ up gradually 
as the head moves outward. 

This recording scheme is called con- 
stant linear velocity (CLV), since the 
speed of the scan is constant along the 
line of the spiral. The alternative scheme, 
used by nearly every other computer disk 
in the world, is called constant angular 
velocity (CAV). A CAV drive rotates the 
medium at a constant rate, and the same 
amount of data is stored around each con- 
centric track on the disk. Consequently, 
the longer outer tracks are not very 
densely packed with data and a lot of ca- 
pacity is wasted. 


ASEOKSD’SWAn’ CLVmakesalot 
of sense for audio CD, since most of 
what the drive does is simply follow a 
track and pour out a stream of data at a 
constant rate. Only occasionally, when 
you decide you want your CD player to 
skip from track 4 to track 6 of your favor- 
ite Tina Turner disk, does the drive have 
to move the head out along the radius and 
speed up the disk to match. In the audio 
world, with its looser tolerances, the sec- 
ond or so this process can take is accept- 
able. But a second’s wait to fetch the next 
block of data in a database is not, and 
therein lies the need for a lot of planrting 
and scheming to make CD-ROM an ac- 
ceptably fast data storage and retrieval 
mechanism. 

Great efforts need to be made to figure 
out the sequence in which data will be re- 
quired, so one block can be located as 
near as possible to the next. Files should 
be kept contiguous. The index structure 
mustn’t demand three or four movements 
to locate a piece of data. Unfortunately, 
not all these criteria can be met for all cir- 
cumstances. Fortunately, because the 
data once organized and pressed will 
never be changed, great care and plan- 
ning can go into the layout of each disk. 
— JohnHeiltweU 
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Lx>ok at the picture. It's got to be aSony. 


25 years have gone into the making 
of this picture. 

Every Sony advcince in the quality 
of your TV picture has been applied to the 
improvement of your computer picture. 

That's why a Sony monitor is so clearly 
superior to ottier monitors. And that's why 
you can get a brighter, sharper picture for 
your computer the same way you'd get 
one for your home. Ask for a feny. 

Why the leading name in living 
rooms is about to l^ome the leading 
name in offices. 

The monitor you see above, the CPD- 
1302, is Sony's newest 13" Multiscan'" 
Monitor, with an actual image generated 
on it using an IBM® AT 

Its advantage is that it works with 
CGA, EGA and even PGA graphics cards. 
So, with Sony, you'll not only have da 2 - 
zling high-resolution graphics, you'll have 
a monitor that won't become obsolete. 

But other Sony monitors have the same 
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Aperture Grille, giving them the highest 
resolution of any monitors in their clciss. 

Only Sony could give you 9 clear 
choices for better monitors. 

Only Sony could improve office 
images from desks, to conference rooms, 
to office auditoriums. 

Because only Sony makes color moni- 
tors from 9" to 25'; plus Multiscan Video 
Projectors that display computer images 
on 10CT and 20CT screens, with astonish- 
ing resolution. 

And Sony has an ansVver for those of 
you who take your computer work home, 
too. We offer you monitors that are also 
remote-control Sony TVs. 

The bottom line is this: in business, 
everyone wants to see a brighter picture. 
In monitors, the brightest picture comes 
from Sony. 

To find out more, call Sony at1-8CX)- 
222-0878 (in N.J., 1-800-222-0879). 
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working on reaching a consensus on mat- 
ters ranging from the physical characteris- 
tics of the cartridges through the optical 
characteristics and format (analogous to 
the Sony/Philips physical standards for 
CD-ROM). Ultimately, it would like to 
settle on a logical file structure standard 
comparable to that of the High Sierra 
group. The process in the write-once arena 
is dilTerent — it is being carried out through 
official standards bodies rather than im- 
posed by a couple of giant corporations 
and licen.scd to everyone else — but the re- 
sult should be the same: media inter- 
changeability among different manufac- 
turers' devices. (Ed Rothchild, San 
Francisco-based publisher of Optical 
Memory News, thinks there may be some 
stalling in this area, however. He suspects 
that the American drive manufacturers are 
reluctant to sec drives standardized to the 
extent that low-cost, high-volume over- 
seas manufacturers have the chance to 
dominate the emerging market.) 

The result of this current situation is that 
you are unlikely to find a reason to buy a 
write-once drive by itself; it will show up 
on your desk only if it is part of a larger 
vertical-market system. 

ERASABLE MEDIA Standardization 
may not be critical in today’s specialized 
write-once market, but it will be once the 
next wave hits: erasable optical media. Al- 
ready, according to Rothchild, erasable 
5 '/ 4 -inch optical media and drives are be- 
ing beta-tested at numerous sites in the 
United States, and he expects that the first 
“multifunction” drives will be announced 
by next spring. Multifunction drives could 
write onto write-once or era.sable optical 
media. They could read both of these 
types, as well as read factory-pressed read- 
only media (but not standard CD-ROMs). 

While write-once optical media have 
their own special advantages in applica- 
tions where an indelible medium is desir- 
able, the erasable medium, in Rothchild's 
opinion, promises to give our familiar 
magnetic media a very firm shove off cen- 
ter .stage by the mid-nineties. The erasable 
and write-once systems in use and planned 
do not suffer from the access-speed prob- 
lems inherent in CD-ROM’s use of con- 
stant-linear-velocity recording; they store 
data in concentric tracks much like current 


magnetic media. And the disks themselves 
promise to be at least as durable as existing 
magnetic media. 

So, at the end of the toad, revolutionary 
optical disk technology becomes simply a 
replacement (with vastly greater capacity, 
to be sure) for our current magnetic tech- 
nology. 

But with a twist: optical technology will 
remain a better distribution medium than 
magnetic media because optical disks can 
be stamped out, thump-thump, like cook- 
ies in factories, while magnetic disks still 
have to be duplicated byte by byte and 
track by track. 

WHATSNEXT And with that, this tale 
of three technologies comes full circle: 
there’s already a replacement for CD- 
ROM (before it’s even really taken ofO on 
the horizon. CD-ROM capabilities are 
never likely to be integrated into the multi- 
function devices designed for 5 '/ 4 -inch 
erasable and write-once disks; the mecha- 
nisms are Just too dissimilar, and a combi- 
nation device would just be two devices 
married, uncomfortably, in one box. Bet- 
ter to have two separate devices. 

But that doesn’t preclude S'A-inch, fac- 
tory-stamped read-only disks; they just 
wouldn’t be CD-ROMs. Indeed, a number 
of companies have proposed such a crea- 
ture — OROM is 3M’s name for it, Da- 
taROM is favored by Sony. They would 
share the physical and logical characteris- 
tics of the write-once and era.sable media 
but would be used for CD-ROM-like in- 
formation distribution chores. Evolution 
of these disks will depend on market ac- 
ceptance of the CD-ROM. and the rate at 
which write-once and erasable media stan- 
dardize and penetrate the market. 

Optical data storage is in your future. 
You’re going to be tempted by exciting 
CD-ROM infoimalion products and cheap 
drives within the next year, and in many 
markets, sy.stems based on write-once op- 
tical technology will be competing for 
your dollar. Standards issues will darken 
the industry for a couple of years yet, but, 
of course, with a technology built on la- 
sers, there’s no doubt that there’s light at 
the end of that tunnel . 


John Helliwell is a Toronto-based writer 
and mkriKomputer consultant. 
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To Over 30,000 Installations, 
MultlLInk’ MEANS Multi-User. 


At over 30.000 sites, as many as one-quarter of a million 
users lap into the power of MultiLink' Advanced everyday. 

Since 1983. they’ve come to rely on our multi-tasking, 
multi-user system for compatibility with their favorite 
software, and the ability to share disks, files, printers, 
and programs in a true PC-DOS environment. 

From the largest of the Fortune 500 to the smallest in 
small business, MultiLink’ has provided a cost-effective 
multi-user solution that's available from no one else. 

MultiLink’ Means Cost-Effective Timesharing 
on a PC. MultiLink' Advanced utilizes the principle of 
timesharing by sharing a central PC's peripherals, files, 
and processor time among nine users. Up to eight in- 
expensive terminals can be connected to a single non- 
dedicated IBM PC, XT, AT or 100% compatible using 
standard RS-232 ports. Each terminal effectively emu- 
lates a PC having up to 512K RAM. 

PC-Shadow " Workstations, shown below, even have 
an AT look-alike, as well as work-alike, keyboard, dis- 
play. and serial port. In addition, password-protected 
remote access via modem can be made with either dumb 
terminals or PCs running ourterminal emulation software. 


MultiLink’ Means PC-DOS Compatibility with a 
Software-Driven System. Lotus 1-2-3, Symphony, 
WordStar, dBASE III, & Multimate are just a sampling 
of the wide variety of PC-DOS software that's fully 
compatible. 

Our software-driven system is also IBM NETBIOS 
compatible, so programs that are written for IBM's 
Token Ring will run on our multi-user system, as well. 

MultiLink ’ Means Multi-User to Leading 
Computer Publications. Whether you read PC Magazine. 
"MultiLink* Advanced delivers on... convenience, speed, 
and flexibility," or InfoWarld, "If you want a low-cost 
multiuser system with up to eight terminals, MultiLink ‘ 
Advanced is worth a serious look” it becomes clear that 
MultiLink' Advanced is a formidable contender in the 
multi-user marketplace. 

See What MultiLink' Can Mean to You. Learn, 
firsthand, how our multi-user system can benefit your 
company. Call The Software Link TODAY for complete 
information and the authorized dealer nearest you. 
MultiLink' Advanced is $595 and comes with a 
money-back guarantee. 
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The Software Link. Inc MultiLink' Advanced 
A K-Shsdow * are trademarks of The 
Software Unk, Inc IBM PC. XT. AT, PC-DOS. 
Token Ring, & N^BIOS are trademarks of 
IBM Corp WordStar, dBASE >11. Multimate. 
Lotus t-2-3 & Symphony are trademarks of 
MicroPro. Ashton-Tate. MuNimate international 
A Lotus Development Corp . respectfvety 
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CALL: 404/998-0700 

Dealer Inquiries Invited 

THE SOFTWARE LINK. INC./CANADA 
250Cochrane Drive, Suite 12 Markham. Ontario L3R 6B7 
CALL: 416/477-5480 
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Fbr $79.95 

you can buy this pactege 
to send about five documents 
anywhere in the US. 
ovemi^t. 



you can buy our package 

to send files and documents 

ar^where you can phone 

over and over and over and over and over and < 



tfee your phone to order now 
1-800448-3400, Ext 426 


When it comes to document and file 
transfer, EASTCOM SYNCRA™ Soft- 
ware for PCs far outdistances regular 
mail, overnight mail, even other 
communications programs. 

At $79.95, it costs far less than 
many other communications pro- 
grams, yet it gives you a set of features 
that is hard to match: 

■ PC compatibility with DEC minis 
and IBM mainframes. 

■ Compression/compaction 
increases the volume of data you can 
send in a given period of time, for 
lower line costs. 

■ Automatic operation lets your PC 
communicate unattended, thanks to 


features like auto call, auto initiation, 
restart at point of error, and store and 
forward. 

■ Advanced error-checking algo- 
rithms help eliminate communication 
errors. 

SYNCRA Software for PCs also 
provides a gateway to the family of 
SYNCRA Communications Packages: 
SYNCRA Wide Software for wide 



A Kodak Company 


area networks, and SYNCRA LAN 
Products for local area networks. 

We guarantee your money back, if 
you’re not satisfied with SYNCRA 
Software for PCs. Simply return the 
software and documentation within 
30 days for a full refund. 

So if overni^t ever means overdue, 
order SYNCRA Software for PCs now. 

You can mail your check or money 
order to: SYNCRA Software for PCs, 
EASTCOM, Dept. 426, P.O. Box 10394, 
Rochester, NY 14610. 

But we recommend you call us with 
your Visa, MasterCard, or American 
Express card number. 

After all, it is far faster. 


requirements: IBM PC/XT/AT or plug compatible wMh asynchronous port and 128kB memory, two 300K flofipy drives, or one floppy and one hard drive, running MS-U 

verak>n2.1 or higher. Bell or liAYES-compatible asynchroruxis modem, maximum 9600 b^. Elach communicating computer requires a SYNCRA Software paclragp. 
EASTCOM and SYNCRA are trademarks. PC-DOS, XT, ATandIBMare trademarks of InternaUonal Business Machines Corp. DEC is s trademark of Digital Equipment Corp. 
If AYES b a Iradmark of Hayes Microcomputer Products, tnc. MS-D06 ta a trademark of Micrasofl Corp. 

CEastman Tbohnology Inc., 1966 
Eastman Communications (EAffrCX)M) 
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1 - 2-3 

KNOCKOFFS: 


yov're in Ihe maikel for a prv 
gram that looks, acts, and feels exactly like 
1-2-3. Release I A you're out of luck. Lo- 
tus won't sell you the original anymore, 
and none of the imitators has produced an 
identical copy. This doesn't mean you're 
stuck with Release 2.0 of 1-2-3. though. 
Some of the imitations are pretty close. If 
you're new to spiead-sheets, a low-priced 
1-2-3 knockoff may be just what you need. 

If you already use / -2-3, Release I A, in 
your office and Just want to add more 
“copies,” don’t forget that all three of the 
programs reviewed here — Farsight, The 
Twin, and VP-Planner — have added some 
funetions to your current standard. They 
may be able to run almost any 1-2-3 maero 
you write, but models you build with their 
original functions won’t run properly with 
1-2-3. You won’t get full, two-way com- 
patibility. 

Something else to think about is memo- 
ry. All three imitations use more of it than 
1-2-3 does, and so big models that ran on 
1-2-3 may not fit. On my machine, a 
l59K-byte file filled 1-2-3 to the brim, but 
VP-Planner could swallow only 80K of it. 
The other two programs could handle even 
less. 

If memory isn't a problem for you. 


HOW CLOSE 
DO THEY 
COME 

9 

• 

Three low-cost 
imitators, VP-Planner, 
The Twin, and Farsight, 
can run 1-2-3 macros 
and offer some added 
functionality. But can you 
buy true Lotus performance 
for one-third the price? 


there are two more issues to consider de- 
gree of compatibility and usefulness of the 
additional functions. Price is not an issue, 
since all three programs are priced within a 
dollar of one another. 

VP-Planner 

Adam Osborne, the man who rode to fame 
and failure with the Osborne computer, has 
come roaring back with Paperback Soft- 
ware. VP-Planner is the be.st known and 
the most expensive of this low-cost series. 
A lot more than a 1-2-3 knockoff, VP-P 
puts real power at your fingertips. One of 
its highly touted features may be almost 
too complicated to use, but VP-P is a good 
prtxluct that deserves to do well. 

As a spreadsheet, VP-P is about as close 
to a perfect copy of 1-2-3, Release lA as 
you’re likely to find. Every template and 
macro I tried on it worked perfectly, 
though the manual warns that .some offbeat 
1-2-3 coding may throw the program off. 
For example, VP-P can't handle 1-2-3 
range names that begin or end with a 
space, and it will behave .strangely if you 
run macros that make menu selections by 
moving the cursor and hitting Enter. These 
are obscure incompatibilities, though, and 
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unless widespread use smokes out some 
serious bugs, you can consider VP-P pretty 
close to compatible. 

The VP-P spreadsheet has additional 
features that prevent two-way compatibil- 
ity. It has more date and currency formats, 
which allow displays like DM 23 734.00 
or 12/25/86. VP-P also lets you set spread- 
sheet column widths to 0 and set widths by 
ranges of columns as well as one by one. 

Other improvements over 1-2-3, Re- 
lease I A, include sparse-matrix memory 
management, a command that lists named 
ranges, and a built-in spooler that lets you 
print one spreadsheet while you work on 
another. The graphics are no better than 
1-2-3's, but you can print them without 
running a separate “print graph" pro- 
gram — a boon to floppy disk users. 

VP-P comes with a little mote macro 
power, too. The command /XW lets you 
build pauses into macros of from 0 to 
65,535 seconds. A {GoRef} key word acts 
as a relative “goto”; that is, it specifies the 
column letter and row number of a destina- 
tion cell by the contents of two other cells. 
This key word allows you to update macro 
operations on the fly. VP-P also conies 
with Autokey, a macro leam mode that 
turns keystrokes into macros. It uses a 
slick system to let you write /X commands 
this way too and politely prompts you for 
their necessary components. 

For color users, VP-P lets you change 
the background and foreground tones 
through a simple slash command. It’s a 



FACT 


FILE 



VP-Planner. 

Version 1.21 
Papcrtwck Soflwan; 
Inlcrmilionai 
20) Ninth St. 

Berkeley. CA ^710 
(415)644-2116 
IasI Price; $99.95; un- 
priHetlcd version. $169.95 
Requires: 256K RAM. one floppy disk 
drive. DOS 2.0 or later. 

In Short: VP-PUmntr's spreadsheet is as 
close to )-2-3. Release 1 A. as ytHi're likely to 
get. It adds some featurcs and is alnKrsi fully 
compatible. C\>py protected. Unpnrtccied 
version available. 

ClHClf M10NH{A0fcHaWia.f>Htj 



(stotoXtSS" 

/fitriLES’ 

{soto>COUHTER'0count(«85..«201)-4” 

(edlitXcalc}'’ 

/'xiCOUHTEF<.-0‘/xgQlJir 

/cCOUNTER'SPACE* 

<goto}SPACE''<edit)<l) 0 «e)' ^ 

{goto>DATA” 

/fcanllATA'off 

5 


(gotolCOUNTER' 

(ediD-l-feditKcalc}"' 

/xgTEST" 


Go to )>otto« cf 
iMport directorij file 
Count f i les 
bake number absolute 
Test counter 
Copg counter value to SP 
bake SPACE a label 
Go to Data (location For 
Combine file from disk 
Space for last character 
Carriage return to end C 
Go to COUNTER 
Reduce COUNTER bg one 
Loop back to TEST 


KguiT 

/'reA85.al01” 

31 


m 

/fxvCONSOL” 

C0NS0L*r(esc} 

U31 ’{home} 



Erase imported directory 
Go to A1 

Save consolidation data 
Range to save is CONSOL 


Qhelp §edit £nane Qabs ^^indow Qdata X^able precalculate Xgraph 

83K 12: 13 


mm 


VP-PIanncr is as close to a perfect copy of 1-2-3 as any low-cost spreadsheet can be. This screen 
shows the worksheet layout. It differs from 1-2-3 in that the ctmunand lines are at the bottom of the 
screen rather than at the top, and commands can he selected and activated by function keys. Unlike 
its competition, VP-PIanncr has the capability to process ' ‘multidimensionaf ’ spreadsheets, hut as 
vou can see, setting up the logic statements may be tricky. 


welcome relief from 1-2-3's boring color 
scheme, and it has a striking u.se in macros: 
If the macro calculation produces an unex- 
pected result, you can turn the screen red. 

VP-P’s big claim to superiority over 
1-2-3 is its database. Sure enough, you can 
read, write, create, and update dBASE II or 
III files from within the worksheet. You 
can read a whole file or just parts of it ac- 
cording to simple mathematical sorts. You 
can join the contents of files, as long as 
they have a common field. Once you have 
the data inside VP-P, you can do anything 
you like with it, and the whole operation 
can be run with macros. 

This dBASE link is a significant exten- 
sion of 1-2-3, especially for anyone who is 
up agairest the 640K memory limit. Heavy 
users often run out of memory, not be- 
cause they have huge models but because 
1-2-3 has to keep entire databases in mem- 
ory. VP-P lets you use only the part you 
need right now and leave the rest on disk. 

The other highly touted VP-P feature is 
“multidimensional databases,” which u.se 
the same data to make new reports and 
consolidations. The theory is fine: track 
data along up to five “dimensions.” For 
example, if you have ten products and 
chart their sales over time, a .spreadsheet 
would list products down the left and 


months across the top. If you wanted the 
same information by sales region, say, 
you'd have to build more spreadsheets. To 
get total figures, you’d have to consoli- 
date, which can be messy. 

VT’-F docs all this for you. Once you’ve 
set up dimensions, categories, and logic 
statements, VP-P does the sorting and 
arithmetic and will produce many difl^erenl 
reports with the same data. The catch is, 
setting all this up is fiendishly tricky. The 
100 or so pages of the manual on multidi- 
mensional databases are rough going. 

If you’re really desperate to coresoli- 
date. buy a real three-dimensional spread- 
sheet like Report Manager or micro- 
CUBE, but don’t let this unwieldy feature 
scare you away from VP-P. 

The Twin 

The Twin, like VP-Planner, is a cut-rate 
1-2-3, Release lA, knockoff with some- 
thing more — in this case better graphics. 
There are distinct limits to its compatibil- 
ity, but most of what you can also do with 
1-2-3, Release I A, you can do with The 
Twin. Although the control panel is at the 
bottom of the screen, the spreadsheet 
maintaias the look and feel of 1-2-3. All 
the familiar functions are there, and if you 
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1-2-3, Release lA, and Imitations: Summary of Features 

C ib« r oot ANWm/ 


Sparse 


Product/ 

Manufacturer 

calcali- 

Uon 

Prfca (ticands) 

nbtrac- Lmd-a- Macn Namber 
Hn nib mecuthm of 

(Mconds) (tetoadi) (secondt) windowt 

Nanilwr 
of row 

Nmnber 

of 

colomns 

mamory 
Comr manage- 
pnilectad mant 

Memory 

aiad 

(Nbyles) 

Cantait- 

tansitiva 

help 

nja VP-Planner 
Paperback 
Software 
international 

S99.9S 18 

18 

26 

30 6 

9,999 

256 

Yes" 

Yes 

185 

Yes 

Farsight 

Interface Tech- 
nologies Corp. 

$99.95 22 

21 

38 

99 2 

2,048 

256 

No 

Yes 

220 

Yes 

ThelWin 

Mosaic 

Software 

$99.00 4^ 

28 

17* 

26 

18- 

36 

13* 2 

13 

8,192 

256 

No 

No 

238 

Yes 

1-2-3, 

Release 1 A 

Lotus Develop- 
ment Corp. 

N/A 20 

15 

28 

11 2 

2.048 

256 

Yes 

No 

99 

Yes 

*U8(ng the 8067 math coprocessor. ••Unprotected disk available for $10 extra. N/A — Not Applicable (Release 2.0 currently sells for $150). 
fn —indicates Editor’s Choice. 

The following tests were performed on each of the products: Cube-Root Calculations Find the cube root (rf 1 .003 390 times. Addition! 

Subtraction Add 664 S^igil numbers and subtract the sum from itself 25 times. Load-a-File Load the Cube-Root-Calculations file, which is 15K 
bytes long . Macro Execution Perform various screen manipulations and then test a column of numbers for a particular value . 


know 1-2-3, you can go right to work. 

Twin has added a few things to make 
life easier. It has a whole new set of cursor 
movement commands that use Ctrl-shift 
with number-pad keys. These take you to 
the right, left, top, or bottom edge of your 

■ Of the three Lx)tus 
knockoffs, The Twin is 
the only one that can drive 
the 8087 coprocessor. 

This makes a difference, 
especially if your math 
is complex. 

model. Since the edge is where you are 
most likely to be working, it’s gorxl to be 
able to get there in a fla.sh. And if you want 
to build that capability into a macro. Twin 
gives you some new key words like 
{Cpgup} and {Cleft}. 

The program comes with five addition- 


al “at” (@) functions. Two of the five 
functions calculate the value of complex 
cash flows, and the other three are the logi- 
cal functions (aland, @or, and (ffinot. The 
@not function simply reverses the tnie- 
/false value of an expression, while the 
other two are a shortcut around repeated 
uses of #and# and #or#. For example, 
the expression 

@or ( B17=6 , H45>H46 . E18<30 ) 

will be true if any of the relations in the list 
are true. 

80S7 COPROCESSOR Of the three Lo- 
tus knockoffs. The Twin is the only one 
that can drive the 8087 coprocessor. This 
makes a difference, especially if your math 
is complex. Finally. Twin has an excellent 
utility that lets you change the screen col- 
ors for just about every part of the spread- 
sheet: foreground and background, menus 
and prompts. It'seasytouse.andyougeta 
choice of 16 colors. 

On the debit side. Twin is something of 
a memory hog, and so models you can mn 
with 1-2-3 or VP-Planner may not fit. 
Moreover, it uses memory inefficiently; 
one entry in the lower-right-hand comer 
can gobble it all. 

Once, when I tried to delete part of the 


spreadsheet to get a bit of memory back, 1 
managed to lock up the program and had to 
reboot — never a good sign . Also, although 
The Twin successfully processes most 1-2- 
3 macros, it choked on a routine in a com- 
mercial 1-2-3 template and belched up an 
undocumented error message. Perhaps 
worst of all, although it can read 1-2-3 
files. The Twin doesn’t normally write 
files that 1-2-3 can read, even though it 
gives them a standard . WKS extension . To 
write a /-2-i-readable file takes a separate 
translation step. 


FACT FILE 


TheTmm, Venkml^ 

Mosaic Software Inc. 

1 972 Massachusetts 
Ave. 

Cambridge. MA 02140 
(617)491-2434 
Ust Price: $99 
Requires; 320K RAM. 
two disk drives, DOS 2.0 or later. 

In Short: The Twin’s spreadsheet has the 
kx)k and feel of 1 - 2-3 aixl ofTeis better graph- 
ics. But it falls short of true compatibility. 
Not ropy protected. 
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Smart. 

“Undoubtedly 
the most 


ponrerful,” 

Software 

Digest. 



i 

J 


The difference is ^)eed 


The Smart Spread- 
sheet is the fastest, 
most powerful mathe- 
matical modeling soft- 
ware you can buy. 

That’s not just our 
opinion; in recent 
tests by the indepen- 
dent National Soft- 
ware Testing Labora- 


tories Smart out 
performed Lotus 
1-2-3 in 39 separate 
tests of speed and 
capacity. 

But if speed alone 
doesn’t impress you, 
these facts will: 

Smart’s “virtual 
memory” lets you 


build models nearly 
ten times larger than 
ou could with 1-2-3. 
mart’s windows let 
you reference up to 
50 worksheets at 
once (that’s 49 more 
than Lotus). 

Then there’s the j 
built-in Business 




The difference is more 
than speed. 



Smart 

1-2-3 

• Virtual Memory 

Yes 

No 

• VlewMuttiple 
Spread slie^ 
SimuRaneoutly 

Yes 

No 

• Fuli>Screefi 

Formula Editfiig 

Yes 

No 

• LMli 

Spreadsheets 

Yds 

No 

o Records 

EngNsh 

Commands 

Yes 

No 

• Desifned For 
Multiuser LAN 
(file iochmgl 

Yes 

No 

• Programming 
Language 

Yes 

No 

o BuiH-ln 
Communications 

Yds 

No 

• Not Copy 

ProtecM 

Yes 

No 

List Prices: 
singlemser 

$495 

$ 495 

SMiser LAN 

S99S 

$1485 


Ask for a Smart Demo-Pack. 

Now for just $24.95, 
you can experience the 
complete Smart System 
on your single-user PC 
or LAN workstations. 

The Demo- Pack 
includes all of Smart’s 
powerful features, along 
with a complete set of 
disk tutorials. To order, 
just call toll-free 800- 
438-7627 (in Kansas, 
Alaska or Canada call 
913-492-3800). 

Once you see the 
difference, you’ll get 
Smart. 


Graphics package: statistical functions 

78 colorful ways to (regression, N-solve, 

display your data. etc. ) are included. 

Pies, bars, scatters. Best of all. Smart 
stacks, 3-D, ex - integrates with a 
ploded, you name it. whole family of pow- 
Application Pro- erful applications. You 

gramming couldn’t be can pull sales figures 
easier. Smart records komThe Smart Data 

English commands Base Manager, then 

instead of key- send graphs and 

strokes, so editing is charts to a report in 
quick and simple. The Smart Word 

A set of advanced Processor. 



The Smart Sp^dshe^ 

C 1986 InnovaUve Software. Inc. 
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GRAPHICS Twin's big draw is graph- 
ics, and they’re pretty good. You can put 
together quite presentable pie-bar charts 
(see screenshot of The Twin), 3-D charts, 
and charts with two y axes with different 
scales. For titles, you can choose from 1 1 
different type fonts, and you can use any 3 
in one graph. You can also use as many as 
eight data ranges instead of /-2-3’s six, 
and you get twice as many colors: eight in- 
stead of four. If all you need is a quick vi- 
sual image rather than presentation graph- 
ics, you can knock out simple, I -2-J-styIe 
charts in no time. 

Twin doesn't have a separate "print 
graph” program, and so you can send your 
graphics to printer or plotter without delay. 
On the other hand, to get the whole pro- 
gram into memory, you have to feed in two 
disks’ worth of program every time you 
load. This isn’t a problem if you have ev- 
erything on a hard disk, but if you’re stuck 
with floppies, the disk switch cancels out 
the advantage of being able to print graphs 
right from the screen. 

By the time you read this. Version 1 .4 
of Twin will be on sale. It will be able to 


read files from /-2-i, Release 2.0, and 
should have taken the macro processor a 
step or two closer to full 1-2-3 compatibil- 
ity. The program isn’t an identical twin 
yet. but it’s getting closer. 

Farsight 

Farsight tries to bring you integrated soft- 
ware at a bargain price: a 1-2-3 imitation, a 
full-fledged word processor, and a win- 
dowing system to operate them under. It 
comes with hooks to other programs sold 
by the same vendor, so that you can effort- 
lessly add functions and power whenever 
you need them. A good idea, but not so 
well executed. 

As a 1-2-3 copy. Farsight tested out as 
about as compatible as The Twin. It tuns 
most macros without a hitch, but it 
bombed at the same place in the same com- 
mercial template as Twin. Farsight is also 
relatively slow, with an especially bad 
score on macro execution. The most glar- 
ing of its defects: it has no graphics capa- 
bility at all. 

The most surprising incompatibility. 


though, is in the command structure. Pre- 
sumably in order to keep commands the 
same as in the word processor, it uses the 
F3 key instead of the slash key to bring up 
the command menu. This is a quirk you 
can get used to, but there’s worse. Once 
you’ve got the command menu, you can 
hit the first letter of each choice to select 
that command. That’s just like 1-2-3. But 
in 1-2-3, the command then executes. In 
Farsight, all it does is highlight the menu 
choice. To get the command to execute, 
you have to hit Enter. 

For example, if you want to clear titles 
in 1-2-3, you hit four keys: / W T C and 
you’re done. In Farsight, it’s F3 W T En- 
terCEnter — two extra keystrokes. Experi- 
enced 1-2-3 users don’t even look at the 
menus for common slash commands. 


■ may eventual- 

ly grow up to be a fine 
program, but the current 
product feels like a beta 
version. Bash a few more 
bits, please. 


These useless Enters will break your stride 
and slow you down. Farsight does let you 
set a switch from DOS that eliminates 
some of these Enters, but not all of them. 
Why not? 

MACRO SYNTAX You brainier readers 
are already wondering how Farsight runs 
1-2-3 macros if its command syntax is dif- 
ferent. Somehow, when it’s processing 
macros, it’s more /-2-i-compatible than 
when it’s processing keystrokes. In mac- 
ros, it understands the slash character per- 
fectly, and you can use it if you like. Or 
you can write macros the Farsight way, 
and use its unique keyword, {menu}, for 
F3 and put in tildes (") for all those extra 
Returns. 

In fact, you can write /-2-i-style mac- 
ros that will do things in Farsight that you 
can’t do ftom the keyboard. For example. 



The Twin outshines the competition when it comes to graphics. Pie-bar charts, such as the one 
pictured here, and 3-D charts are relatively easy to create. The Twin q^trs II type fonts and 8 
colors from which to choose. Its's screen is most like 1 -2-3’i.’ the commands will make the 1 -2-3 
user feel right at home. The program also offers a utility that lets the user change screen colors for 
every part of the spreadsheet. It's simple to use. and there are 16 available color choices. 
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PRO/88 Turbo 

Gives You Al' Features at XT Prices 


Price includes: 

• Monochrome amber monitor 

• Mono video card 

• 360K disk drive 

• 256K memory 

• Turbo mode indicator light 
on CPU 

• Built-in game port 

• Hardware reset 

• MS DOS 3.2 

• GW BASIC 

• Printer port 

• Word processing, spread sheet 
and data base software 

• 10 blank floppy disks 

• One year limited warranty 



Shown with color monitor 



AT features 

• Key lock for security 

• Hard disk access light 

• AT style keyboard 

• RAM expandable to one meg 
on mother board 

• Keyboard selectable clock speed 
(4.77/8 MHzl 

• 8 expansion slots 

• Clock calendar with battery 
back-up 

• FCC approved 


"The PC for Professionals" 


Add-on 

Short-slot EGA board w 256K . . . $269 


Short-slot color graphics card ... $ 95 

Monochrome/graphics card $ 89 

RS232 card $ 29 

Printer adapter $ 19 


Boards 


• 384K multifunction card w0K ... $ 99 

• 2MB EMS card w OK $159 

• 4-port floppy controller $ 39 

• 20 Meg w/controller $519 

• Hard/floppy controller for XT .... $149 


Prolink LAN 

IBM token-ring No dedicated file Novell Advanced 

Software compatible server necessary Netware"* compatible 

UuU per board 


EG Enaineerina ^ 


^1450 N. First St., Garland, TX 75040 ^ 

PC Engineering is owned and operated by registered professional engineers 


Prices and availability subject to change without notice. 
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Outside Texas 
1 - 214 - 276-1603 

Inside Texas 
1 - 214 - 276-1603 
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the command menu doesn't include a col- 
umn-width-reset command, and if you try 
the sequence that should work, you get 
nothing. But if you write the sequence into 
a macro that starts with a slash, column- 
width reset works! 

Since Farsight doesn't do graphs, if 
you give it graphing commands from the 
keyboard, nothing happens. But when I 
wrote a macro that calls for a graphic dis- 
play. I got a nice undocumented error mes- 
sage: “Function not yet implemented.” 
Farsight hasn't yet implemented a work- 
sheet status command that tells you how 
mueh memory you have left, and so if you 
try that sequence from the keyboard, noth- 
ing happens. But if you write a macro to 
try it, you get the same error message. I 
suppose this message means that Interface 
Technologies eventually plans to make a 
real 1-2-3 imitation. It hasn't yet. And this 
is a shame, because Farsight does some 
things 1 wish 1-2-3 did. 

NEW COMMANDS Farsight can have 
more than one spreadsheet in memory and 
display them simultaneously in different 
windows. If you want to pull a chunk out 
of one and put in another, a few keystrokes 
will do it. It also has a command that lets 
you search for labels or values within your 
worksheet. This function is great when 
you forget where you put 1 979’s sales fig- 


In addition to the usual scripted macros. 
Farsight also has a learn mode for record- 
ing them. These "leamed” macros seem 
to be only in memory, though, because I 



FACT 


FILE 


Farsight. VerskMi 2C 
Inteiface Technologies 
Cap. 

3336 Richmond. #200 
Houston. TX 77098 
ai3) 523-8422 
Ust Price: $99.95 
Requires; 256KRAM. 
two disk drives. DOS 2.0al^er. 

In Short: Farsight adds some features and 
functions to 7-2 -i, Release lA, but it lacks 
graphic aqnbilities and won't work with 
standard 1-2-3 keyboard commands. Na 
copyprotected. 
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Bange Copy^Tlove Print 


5 Year Hortgage Aeortization Schedule 
Principal = 912.500, Bfl 
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Interest 
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Principal 
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FSRSC 

RSC 

14336 

4-01-86 

15:30:26 

FSUTILS 

OW 

5410 

4-01-86 

15:30:24 

FSU 

$ss 

0 

7-17-86 

15:55:09 

HELPS 

PNL 

31560 

4-01-86 

15:31:05 

INSTALL 

OW 

3100B 

4-01-86 

15:38:23 

NONTHSAL WXS 

4970 

4-91-86 

15:31:10 

MORTGAGE UXS 

13070 

4-01-86 

15:31:09 

READriE 

URD 

7030 

<aore> 

4-01-86 

15:30:03 


This Farsight screen shows its 1-2-3 look-alike worksheet running in one window while a disk 
directory appears in another window below. Window capabilities are one qfFarsight'r nuiin 
advantages aver \ -2-3. but its slow speed may frustrate expert users. In addition, worksheet 
commands require the user to hit Return after identifying the command by tetter. This feature is 
particularly unappealing to I -2-3 aficionados who are accustomed to flying through the 
commands quickly and effortlessly. 


couldn't find their scripts anywhere. A pe- 
culiar and amusing feature of these leamed 
macros is that they work throughout Far- 
sight. One that you record in a spreadsheet 
will run in a word proce.ssing document. 
But surprise! The menus and commands 
are different in the word prtxressor, .so the 
macro might just run amok. 

Word, as Interface calls its Farsight 
word processor, appears to be a reasonable 
product, but 1 didn't spend much time 
pounding it. It is an on-screen formatter 
that has a built-in mail-merge, and it does 
superscripts and subscripts, headers and 
footers, but not footnotes. The editor isn't 
as speedy as I'd like, but it does the job. 

The Farsight windows feature is a com- 
plete DOS shell that lets you display disk 
directories, documents, and spreadsheets 
all over your screen. You can build subdir- 
ectories and manage your files with it. It's 
handy to be able to move numbers from a 
spreadsheet in one window into a docu- 
ment in another. But it too is a little on the 
slow side, and I got tired of waiting for it to 
do its magic. 

Farsight may eventually grow up to be 
a fine program, but the current product 
feels like a beta version. Bash a few more 
bits, please. 


Fjlfl EDITOR'S 
yU CHOICE 


Of the three imitations, V~P Plan- 
ner is my first choice. It pleased me 
to see it run every 1-2-3 model cmd 
macro I fed it. There may be some 
tricky templates It can't negotiate, 
but I didn’t find any. Theothertwo 
programs failed partway through a 
complex, professionally coded tem- 
plate but would very likely run any- 
thing an average user wrote. 


CONCLUSION I wish you could buy a 
program just like 1-2-3 for one-third the 
price, but you can’t. I suppose it would be 
asking too much of anyone to make a func- 
tionally identical copy of somebody else's 
program. Engineers can't help “improv- 
ing” on anything that went before. But 
given the trade-off between improvements 
and shortcomings, I might take a second- 
hand copy of 1-2-3 for $100 rather than 
buy an imitation. 128 


Jared Taylor is a contributing editor at PC 
Magazine. 
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MANAGING YOUR CHECKBOOK? 
MANAGING YOUR BUDGET? 
MANAGING YOUR BILLS? 
MANAGING YOUR CASH FLOW? 

MANAGING YOUR TAXES? 
MANAGING YOUR INSURANCE? 
MANAGING YOUR STOCKS? 
MANAGING YOUR BONDS? 
MANAGING YOUR REAL ESTATE? 
MANAGING YOUR TAX SHELTERS? 
MANAGING YOUR SAVINGS? 
MANAGING YOUR MORTGAGE? 
MANAGING YOUR AUTO LOAN? 
MANAGING YOUR RETIREMENT? 
MANAGING YOUR CALENDAR? 
MANAGING YOUR CHARGE ACCOUNTS? 
MANAGING YOUR CAPITAL CAINS? 

MANAGING YOUR ANNUITIES? 
MANAGING YOUR APPOINTMENTS? 
MANAGING YOUR DIVIDENDS? 
MANAGING YOUR INTEREST? 
MANAGING YOUR RECORDS? 
MANAGING YOUR VALUABLES? 
MANAGING YOUR KEOGH’S? 
MANAGING YOUR IRA'S? 









MANAGING YOUR MONEY* 
BYANDREWTOBIAS. 

THE ONLY FINANCIAL 
SOFTWARE THAT DOES IT ALL. 



•1986 • MECA • 285 Riversicte Avenue, Westport CT 06880 • For IBM PC, XT, AT. PCjr <256K). Compaa. TanOy 1000 (256K). 1200HD, 3000, Apple lie, llc (128K, TWO Drives) 

CIRCLE 151 ON READER SERVICE CARD 


The best you can buy 
doesn't cost that much. 
It's a Casper. 



The Best 

CASPER TE5 154 

Enhanced graphic (EGA) 
super high resolution 
dual mode color monitor. 


Compatibility 
IBM PC, PC/XT, PC/AT 

Display 

Band Width: 25 MHz 
Mode 1 : 64 colors 
21 .85 KHz 
720(h) x350(v) 
Mode 2: 16 colors 


15.75 KHz 
720(h) x200(v) 

Picture 

Non-glare 14" CRT 
Dot pitch: 0.31mm 
Input 
TTL signal 

Base 

Tilt arxJ swivel 



Price Lower prices than comparable 
models from other industry suppliers. 

Performance Casper monitors are 
compatible with IBM PC, PC/XT and 
PC/AT computers. All monitors are 
easy to read and reduce eye strain. 

Reliability Casper has 7 years of 
OEM experience and is backed by a 
2 billion dollar company. All 
monitors are UL/FCC approved and 
carry a full one-year warranty. 


CASPER HD-55 
Display 
16 colors 
15.75 KHz 
640(h) X 240(v) 

High resolution 
Picture 

Non-glare 14" CRT 

Input 

TTL signal 

Switch 

3 color options 
(RGB/amber/green) 


CASPER GM-1230 
Display 
Monochrome 
18.432 KHz 
1 000(h) x350(v) 

High resolution 
Picture 

Non-glare12"CRT 

Input 

TTL signal 

Dimensions/Weight 

320 X 324 X 345 mm 
Netwt: 7.8 kgs 


CASPER GM-1000 
Display 
Monochrome 
18.432 KHz 
1 000(h) x350(v) 

High resolution 
Picture 

Non-glare 12" CRT 
Input 
TTL signal 
Dimensions/Weight 
330 x 276 x 370 mm 
Net wt: 8 kgs 


CIRCLE 219 ON READER SERVICE CARD 

See us at COMDEX/FALL '86 
OEM & Dealer Inquiries Welcome 


TW Casper Corporation 
3012 Lawrence Expwy. 
Santa Clara CA 9505 1 
(408)735-0888 
FAX: (408) 735-9617 


In Texas, contact: 

QC Distributer 
6105 Corporate Drive 
Houston TX 77036 
(713) 988-2290 


In Southern California: 
nC Computer, Inc. 

3164 E. La Palma, Ste A 
Anaheim CA 928()6 
(714)666-0811 


IBM PC™, PC/AT™. PC/XT™ are trademarks and IBM® is a registered trademark of International Business Machines Corporation. 
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NEW PLOTTERS: 
ALL THE WW EROM 
A to E, 

PARTI 



E very year brings new PC buzz- 
words to the business place. 
And every year, one new buzz- 
word wins the prize for pervasive- 
ness. Last year's hands-down winner 
was AI, for artificial intelligence. 
Some applications software publi.sh- 
ers even redesigned their product 
packaging to proclaim. "New! Im- 
proved! AI added!” Or at least it 
.seems that way in retrospect. 

The strongest contender for 1 986 
buzzword of the year is desktop pub- 
lishing. Not that desktop publishing is 
a phony applications category; it’s 
just that the phrase seems to mean 
whatever anyone wants it to mean. 

As buzzwords come and go. one 
personal computer applica- 
tion — graphic,s — keeps enlarging its 
following, cutting across 
different levels of comput- 
ing expertise as well as 
work environments: profes- 


sional. corporate, small business, and 
personal. The emergence of IBM's 
Enhanced Graphics Adapter as a stan- 
dard (see "The Enhanced Graphics 
Standard Comes of .Age." PC Maga- 
zine. Volume 5 Number 14) has add- 
ed more resolution and color to large 
numbers of PCs. Better software 
graphics represented by such pro- 
grams as Lotus's Freelance, adoption 
of graphical user interfaces like Mi- 
crosoft Windows and GEM, the emer- 
gence of page composition software 
for PCs — all these developments sug- 
gest that graphics is becoming intrin- 
sic to personal computing. 

In fact, graphics software is enjoy- 
ing a boom. Business users are in- 
creasingly creating their own presen- 
tation graphics. Professional-quality 
charts once produced by expensive 
outside services are now routinely 
generated in-house on PCs. Comput- 
er-aided drafting and design 


To date, PC Magazine has reviewed dozens of plot- 
ters— from handy A-size units to CAD-dedicated 
J behemoths. The first installment of this two-part review 
cX)vers desktop plotters, fast becoming cm essential 
- tool for quality business graphics. 
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(CADD), formerly possible only on pow- 
erful minicomputers and mainframes, is 
now one of the fastest-growing personal 
computer software categories. 

While the beauty of graphic images on a 
display screen can be mesmerizing, most 
graphics applications require tangible out- 
put that can be printed, copied, projected, 
or otherwise reproduced. And the plotter, 
one of the oldest methods of putting com- 
puter-generated graphic images on paper, 
still reigns supreme as the tool of choice 
for transferring images to hard copy. 

Plotters offer a combination of attri- 
butes that account for their enduring practi- 
cality. They can produce large documents 
with incredible precision, in as many col- 
ors as desired, reasonably quickly, and at 
relatively low cost. Prices have dropped 
enough over the years so that even modest 
personal computer systems may include a 
plotter if high-quality graphics output is 
needed. 

PLOTTER DESIGNS Plotters are cate- 
gorized according to the size paper (refeiied 
to as media in plotter jargon) they accommo- 
date. In the United States, media size is usu- 
ally designated by one of five letters. A, B, 
C, D, and E. A is normal 8‘/2- by 1 1-iiKh pa- 
per, B is 1 1 by 17, C is 17 by 22, D is 24 by 
36, and E is 36 by 48 inches. In general, 
small, relatively portable desktop plotters 
accommodate either A- and B- or only A- 
size paper, while large, practically imrrxiv- 
able floor-standing plotters handle sizes up 
to E. A- and B-size plotters are fine for busi- 
ness graphics, overhead transparencies, and 
the like, while the larger devices are intend- 
ed primarily for CADD and professional ar- 
chitectural, engineering, and related applica- 
dons. 

There’s usually, but not always, a rea- 
sonably direct relationship between media 
capability and price: E-size plotters gener- 
ally cost more than plotters that can handle 
only smaller media. 

Most plotters can be classified as one of 
two basic designs, according to whether 
the medium is moving or stationary. Flat- 
bed plotters, as their name implies, have a 
large flat surface onto which the medium is 
secured. The plotter’s pen mechanism is 
mounted on an arm that moves in one di- 
rection over the surface of the medium, 
and, in classic Etch-A-Sketch fashion, a 


pulley system moves the pen along the arm 
itself. This system allows the pen to reach 
any area of the medium, while the medium 
itself remains stationary. 

The alternative plotter strategy is to 
move the medium to and fro while the pen 
moves along an arm in one axis. The end 
result is the same: as with flatbeds, the pen 
can reach any part of the medium. 

In older plotters of this design, called 

■ The plotter, one of the 
oldest methods of putting 
computer-generated 
graphics on paper, reigns 
supreme as the tool 
of choice for transferring 
images to hard copy. 

dmm plotters, the medium was wrapped 
around a drum and anchored at both ends; 
dmm rotation moved the paper. This tech- 
nique is still used on a few large plotters, 
but there aren’t any tme dmm plotters 
available anymore that are suitable for 
connection to a PC. 

Roller beds a variant design that 
anchors the paper with friction on both 
ends and rolls it back and forth has become 
dominant. On smaller units the medium 
moves more or less in a flat plane parallel 
to the desk surface, while on larger, floor- 
standing models, the paper flops down in 
front of and behind the plotter mechanism. 
I first coined the term “roller-bed” plotter 
last year to describe such units, and the ter- 
minology seems to be catching on. Several 
manufacturers continue to use “dram” to 
designate their moving-paper plotters, but 
in my opinion, calling a device without a 
drum a “drum plotter’’ doesn’t make 
much sense. 

Whether the medium is stationary or 
moving, it’s essential that it remain exactly 
where it is supposed to be during a plot 
ran. Flatbeds must keep the medium flat 


against the bed; otherwise the pen may 
graze against a raised area on the medium 
and disfigure the output. Various tech- 
niques are used to hold media down. The 
simplest is masking-tape circles on the cor- 
ners of the medium. While this method has 
been used for many years, it can lead to 
difficulty in flattening the medium out, 
and it isn’t always easy to remove the tape 
from the finished plot without tearing. 
Other flatbeds with metal beds use mag- 
netic strips positioned at the edges of the 
media, while still others place sticky areas 
within the bed. 

The best technique is electrostatic at- 
traction, which uses a charge of static elec- 
tricity to attract the medium to the bed. The 
charge is switched on and off to attract or 
release the medium. While this design is 
more expensive than the simpler mechani- 
cal techniques, it generally offers the best 
results. 

KEEPINGAGRIP Holding the medium 
exactly stationary is much easier than 
moving it in thousandth-of-an-inch incre- 
ments at high speed. In a roller-bed design, 
the rollers on each end of the paper usually 
use some form of grit-coated or heavily 
scored metal wheel to grasp the medium 
under significant pressure. Sometimes one 
of the wheels is hard mbber, much like the 
capstan on a tape recorder. Many designs 
actually emboss a barely visible pattern 
into the medium to assure that there won’t 
be any slippage as it moves. The rollers are 
fixed in position on some units, while oth- 
er designs let you move the rollers to ac- 
commodate different media sizes. 

A few moving-paper designs use trac- 
tors (rather than pinch wheels) similar to 
those on printers to grasp the edge of the 
medium. This design works well, al- 
though special media must be used. 

PENS Plotters are further categorized by 
the number of pens they can accommo- 
date. All plotters draw with only one pen at 
a time, but multiple-pen plotters can auto- 
matically access more than one pen. They 
can exchange a red for a green, for exam- 
ple, or a wide tip for a fine tip, without 
your intervention. Most graphics software 
can be instmcted to pause when the pen 
must be changed, so that single-pen units 
can produce multicolored plots, but you 
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KEYCHART: PLOTTER DRIVER OF CHOICE 

Once again, this versatile graphics package from Canada was very 
handy when it came time to test and evaluate a labful of plotters. 


L ast December, when PC Magazine 
Labs evaluated 24 plotters, Key- 
Chan, a business graphics program from 
SoftKey Software Products in Toronto, 
was the software selected to drive the 
plotters. There were several compelling 
reasons for this choice . SUaight out of the 
box, KeyChan works with an unusual 
number of plotters. In addition, SoftKey 
had agreed to write new drivers for any 
plotters that KeyChan did not already 
support. 

Unlike many programs that reveal 
flaws over time, KeyChan has earned 
greater respect. Familiarity has bred af- 
fection. KeyChan can generate an exten- 
sive assortment of chart types, including 
bar, clustered-bar, stacked-bar, horizon- 
tal-bar, line, pie, x-y, Gantt, area, scat- 
ter, and high-low-and-volume stock 
charts. Each axis can be scaled indepen- 
dently, with log-log and semilog scales 
as well as standard linear scales. The pro- 
visions for text-only charts are unusually 
flexible and useful. 

PREVIEW Our favorite feature is Key- 
Chan's screen preview, which allows 
you to inspect your chart before it’s plot- 
ted and to modify most elements right on 
the screen by repositioning and resizing 
them. Previewing now works with the 
IBM Enhanced Graphics Adapter (EGA) 


and Hercules video adapters as well as 
the IBM Color/Graphics Adapter 
(CGA). It can save a tremendous amount 
of time compared to actually plotting and 
then discovering that you would prefer a 
different size or positioning. 

KeyChan uses simple and logical 
menus to accept data and chart layout in- 
formation. The new release has a clever 
and easy-to-use method of “grabbing” 
data from 1-2-3 flies, which makes it an 
excellent adjunct to 1-2-3 if you have 
tired of 1-2-3's limited chart-creation ca- 
pabilities. You can import copy to your 
chart directly from your word processor, 
a much easier method than manually typ- 
ing the text directly into most graphics 
programs. KeyChan not only maintains 
a list of charts you’ve created, which 
makes them easy to select, but also al- 
lows you to enter long descriptive names 
for them. 

FONTS We made good use of Key- 
Chan'% ability to specify either the plot- 
ter’s internal ROM text font or complex 
fonts created by the program. In addition 
to supporting all the plotters tested by the 
labs so far, KeyChan drives a long list of 
dot matrix, laser, ink Jet, and thermal- 
transfer printers. 

An optional module adds true batch 
processing, which means that you can 


plot a series of charts with one set of in- 
structions. Of course, to use this capabili- 
ty, your plotter must bring fresh media 
into play after each chart is plotted, usu- 
ally either by using roll media or with 
some form of automatic-feeding mecha- 
nism. 

A few manufacturers bundle Key- 
Chan with their plotters, a real enhance- 
ment to those units. But KeyChan is easi- 
ly good enough to merit consideration on 
its own. It retails for $375, the printer 
version is priced at $149, and the batch 
plotter option adds $225. I’ve been quite 
pleased with KeyChan and think it can 
meet the needs of many serious business 
users. — denn Hart 


SSfact file 

KeyChan 

SoftKey Software Products Inc. 

260 Richmond St. West, #404 
Toronto, Ontario 
Canada MSV tWS 
(416)398-3033 
List Ptke: $373 

In Short: A flexible business graphics pro- 
gram with unusual and useful featutes. es- 
pecially relating to the useof plottets. Copy 
protected. 
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have to stand around and insert the appro- 
priate pen when it’s needed. 

Multipcn plotters generally use one of 
two techniques to store their pens. The 
simplest is merely to position the pens 
along one side of the plotter within teach of 
the pen head, each in its own stall. The al- 
ternative is a rotating, removable carousel. 
Each pen is positioned around the circum- 
ference of the carousel, which circles the 
necessary pen into position for the pen 
head to grab. Either method works well. 

Most pens have a tendency to dry out if 
they’re left open to the air for any period of 


time. The better multipen plotters include 
some form of automatic pen capping (usu- 
ally a rubber grommet surrounding the tip) 
to seal the pen tips when they’re not being 
used. This important convenience allows 
you to avoid constantly capping and recap- 
ping the pens — and, of course, extends 
pen life. 

SOFTWARE In the past, plotters were 
“dumb” devices, meaning that detailed 
instructions for every movement of the pen 
head had to be sent by the host computer. 
Now, however, almost all plotters incor- 


porate a higher-level ' ‘graphics language” 
stored in ROM that contains instmctions 
for drawing circles, lines, and other enti- 
ties, scaling the drawing, and other capa- 
bilities. This language simplifies the job of 
the graphics software, which drives the 
plotter. 

Today there are several graphics lan- 
guages, though at one time it seemed that 
each manufacturer was intent on concocting 
its own language. Fortunately, in recent 
years, this chaotic situation has consolidated 
with the emergence of de facto graphics lan- 
guage standards that most plotter manufac- 
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IBM is the father. 



Copyrighted material 




But wete the mothers 
who do all the work 





IDEAcomm 5250/RenK)te, Feb. 1986 


IDEAcomm 3270 SNA/BSC. Mar. 1985 


DEAmax 384, June 1984 


IDEAcomm 


Diskit 2, Feb. 1986 




l^cl/tt 10 mh 



IDEA Supermax/EMS. April 1986 




Overboard, July 1986 


h 1981, IBM fathered a new breed of computer and 
called it personal (or PC for short). 

In 1982 we not only started a company devoted totally 
to that personal computer, but stayed close to home and 
brought the little PC up. 

We were first to devise a fully functional link between 
the IBM PC and the System 3X minicomputers. First to ex- 
pand the PC’s on-line storage and backup with removable 
Winchester cartridges. And we created the industry stand- 
ard in backplane design for multifunction boards. 

As you know, we're not the only ones who make 
products for the IBM PC. What you probably don’t know 


is that all our products are developed by our own 
research and development team. 

You see, our corporate commitment is to do more 
than enhance the IBM PC. It’s to genuinely advance it. 
Expanding memory, communications, graphics and 
disk capabilities. 

We’re IDEA. And if you want to know what’s really 
happening with the IBM PC, don’t call the father. 

Call the mother. At 800-257-5027. 

IDEAssociates 


IDEAssociates, Inc., 29 Dunham Road. Billerica. MA 01821, (617) 663-6878, Telex 4979780; France. Switzerland, Germany, United Kingdom. 
IBM is a registered trademark of International Business Machines (Corporation. All product names above are trademarks of iDEAssociates, Inc. 
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turers adhere to voluntarily. 

The primary benefit of this trend is 
compatibility. A graphics program can 
drive any plotter that recognizes one of the 
.standard graphics languages, even if the 
program's authors have never heard of a 
given brand. Besides the software devel- 
oper, whose job is made much easier 
(meaning that he can create more and bet- 
ter .software), the teal beneficiary of in- 
creased standardization is you. Buying a 
plotter with a standard graphics language 
ensures that you'll be able to run a wide se- 
lection of busine.ss graphics, CAD, paint- 
ing, and other programs. 

The two primary graphics languages 
ate Hewlett-Packard Graphics Language 
(HPGL). created by Hewlett-Packard, and 
Houston Instrument's Digital Micro- 
processor Plotter Language (DMPL). 
While there are lots of applications that 
support DMPL, HPGL is emerging as the 
clear leader. I've seen many programs that 
support both, but I've al.so seen quite a few 
that support only HPGL. 

MORE PLOTTERS La.st December PC 
Magazine reviewed 24 plotters, primarily 
desktop units (see "Adding a "Touch of 
Color: 24 Plotters. $399 to $5,950," Vol- 
ume 4 Number 26), and in March we eval- 
uated two large CAD-oriented devices 
("Hardware: Firm Support for CAD," 
Volume 5 Number 5). In this and the fol- 
lowing issue of PC Magazine, we are con- 
centrating on plotters relea.sed since our 
earlier reviews, including some larger 
CAD plotters. This issue focuses on five 
new A, B. and C plotters. The next issue 
deals with D- and E-size plotters, as well 
as several plotter alternatives. 

PC Magazine Labs has kept the testing 
methrxJ the same as that fur all the plotters 
we tested last year, so that you can com- 
pare the new machines with the ones that 
have been on the market longer. To make 
the comparison easier, we've even reprint- 
ed the PC Labs benchmark test results for 
the older plotters. 

In one sense, plotters were one of the 
earliest forms of robots. They are, after all, 
mechanical analogs of the human hand 
drawing an image on paper with a pen. 
Perhaps this helps explain their endless 
fascination. Even jaded computer sophisti- 
cates gawk with pleasure as a plotter giKS 


through its paces. The fact that plotters 
produce impressive and useful results is al- 
most icing on the cake. Even after review- 
ing over three dozen units, I still marvel at 
the precision, accuracy, and quality of 
these amazing and practical devices. 

IBM 6180 

IBM’s plotter group has been offering 
small plotters manufk;tured by Hewlett- 
Packard for some time. PC Magazine Labs 
reviewed its earlier 7371 and 7372 (IBM 
versions of HP's 7470 and 7475A) last 
year. Now IBM has released its newest 
HP-manufactured plotter, an A-size ma- 
chine it calls the IBM 6 1 80, which is based 
on the Hewlett-Packard ColorPro 7440 
(also reviewed in this article). 

The mo.st notable difference between 


the 6 1 80 and the IBM 737 1 is the eight-pen 
capacity of the newer plotter compared to 
two pens for the older unit. While using 
eight different pen colors can result in a 
rather garish graph, the extra capacity is 
useful for mixing wide and narrow pens, 
and you don't have to stand around waiting 
to change pens. A rotary carousel in the 
HP/IBM tradition caps the pens with a rub- 
ber grommet when they're not being used. 
This system effectively prevents the pen 
tip from drying, even during extended pe- 
riods. Ten colors of fiber-tip pens and sev- 
en colors of transparency pens are avail- 
able, most in both .3mm and .7mm tip 
widths. 

Instead of an internal power supply, the 
6180 operates on a large external power 
transformer, which reduces the weight of 
the plotter itself. The transformer has a 
cord at both ends (one for connecting to the 
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One boaid runs IBM. 



One board runs the IBM AT 


Presenting the chief operating board of the IBM AT. 

IDEA Supermax/EMS. The only multifunction card for the 
AT with 4MB of RAM to support expanded, extended and 
conventional memory. Along with three standard I/O ports, 
two serial and one parallel. 

Its expanded memory is compatible with software 
written to the Lotus/Intel/Microsoft* specification. So you’re 
able to juggle large spreadsheets and databases at lightning 
speed. In addition, IDEA Supermax software gives you print 
spooling from expanded memory. 


And, if you choose, you can use the 4MB of RAM 
as extended memory to create a virtual disk, or worit in a 
XENIX* environment. IDEA Supermax works with both 6 
and 8 MHz/ATs. 

It took one board to create the IBM AT, but it takes 
another board to master it. IDEA Supermax/EMS. 

Call 800-257-5027 for more information. 

IDEAssociales 


IDEAsfocttin, lac.. 29Duiihafn Road. Billena, MAOIKl. (617)663-6078. Tdex 4979780 
*]6M, Lotus. Intel. MktosoA and XET^ are reKistered tradetnarlu cd btenatnaal Busmest Machines Cotponbon. Lotus Develoameni 
Corpmlkxi. Intel Corpontioe. and MicroiaACorpanlioa. respectively. I[>EASapennax/EMSisatradeniarii(dIDEAssociates. Inc. 
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All Aboard! EGA or mono/color graphics, 
hard disk controller, serial and parallel ports, plus clock on one 


What do you do when you buy 
an IBM XT and you want more 
power and versatility? You buy 
more boards. 

Problem is, the more you buy, 
the more you spend. And the more 
XT board slots you fill up. 

Well, we have a better way to use an XT. 
With AH Aboard and Overboard. Two cards for 
the IBM XT. Each utilizes surface mount tech- 
nology to give you all the functions on one board 
that you’d typically find on four. So you get every- 
thing you need in a single slot— and a single 
purchase. With open spaces for future options. 

All Aboard is the first to combine mono/ 
color or EGA graphics, 2MB of EMS memory, 
multifunction capability and a disk controller. 

It is the ri^t card to buy if you are 


installing a hard disk. 

K you don’t need a disk 
controUer, Overboard is the 
perfect alternative. This short 
card is double-sided to com- 
bine graphics and multifunction 
capability for the XT, AT and 
even the IBM PC. 

Now when you buy an XT, you have only 
one decision to make. You can go All Aboard. 
Or you can go Overboard. Either way, you go 
with the company that’s perfecting PC technol- 
ogy while the competition is merely talking 
about it. IDEAssociates. 

Call 800-257-5027. 

IDEAssodates’ 



IDEAssociates, Inc., 29 Dunham Road, Billerica, MA 01821, (617)663*6878, Telex 4979780; France, Switzerland, Ciennan^ United Kingdom. 
IBM is a registered tndemarii of International Business Machines Corporatioo. AH Aboard and Overboard are trademarks of IDEAssociates. Inc. 
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■ NEW PLOTTERS 



FACT 


FILE 



IBM61Kti 

IBM Corp. 

Neighhortxxxl Rd. 

Depaftmcni 30L-948 

Kingsuin. NY 12401 
(914)385-5151 

Ust Price; $1,285 

In .Short; Fine pliMA and gixxl overall perfor- 
mance from this A-sizc plotier. 



QRCLE 664 ON READER SERVICE CARO 







plotter and the other for connecting to the 
wall outlet), so that you don't have to plug 
the actual transformer into the wall socket 
(sometimes impossible with power strips 
and the like). 

The 12-button control panel is labeled 
with icons rather than words. This may 
make it easier for IBM to stock one model 
for international sales, but it also means 
that you have to learn and remember the 
meanings of yet one more set of pictures. 
The panel looks good and works well, but I 
prefer English designations. 

An optional Graphics Enhancement 
Cartridge ($150) plugs into the bottom of 
the plotter. The cartridge expands the input 
buffer from a paltry 60 to IK bytes, im- 
proves area fills, and adds 14 new com- 
mands and nwre character sets. An inter- 
face test is supplied on disk, which is an 
excellent idea, especially to test interface 
handshaking on a complete plot to avoid 
overflow. Two interface shorting-test 
plugs are also supplied for advanced diag- 
nostics. You can choose either RS-232 se- 
rial or IEEE interfaces, but not parallel. 

Using the 6180 could hardly be sim- 
pler. Paper loading is the more-or-less 
standard HP/IBM method — which is to 
say, it relies on a pinch-roller mechanism, 
but the pinch wheels ate now lowered and 
raised with a panel button rather than man- 
ually. This design feels a little more pro- 
fessional. 

The test plots tan without incident. Ob- 
viously, the 61 80 had no problem mnning 
HPGL plots. (IBM insists on calling its 
plotter language IBM-GL, which, despite 
IBM’s silence on the subject, is the same 
as HPGL). Plot time was in the same range 
as plot times for HP/IBM models tested 


previously by PC Magazine, meaning that 
it was neither the fastest nor the slowest 
tested. The internal ROM font was attrac- 
tive and would be acceptable in many busi- 
ness situations. Plot quality was very 
good, but a shade less than perfect. 

The 6180 and its HP counterpart are a 
bit on the pricey side for an A-size plotter, 
given the many competitive B-size plotters 
for the same money or even less. On the 
other hand, many business users don't 
need anything larger than 8'/2 by 1 1 plots, 
and the 6180 offers mote pen capacity, 
HPGL compatibility, very good plot quali- 
ty. a smaller footprint, and the persistently 
appealing (to many business users) IBM 
name. 

On the other hand, IBM plotters may be 
a bit hard to find. Some IBM execs don't 
even realize that IBM sells plotters. 


Hewlett-Packard 
ColorPro 7440 


Hewlett-Packard is. the unquestioned sales 
and standards leader in d^ktop plotters. 
HP’s 7470 two-pen A-size and 74'75A six- 
pen A/B-size, while not the fastest units 
around, produce superb plots, and the 
7550 eight-pen is one of the most desirable 
small plotters available. The latter tested 
very well in the last PC Magazine Labs 
plotter roundup. 

HP recently replaced its 7470 with an 
improved eight-pen A-size irKxlel desig- 
nated the 7440 but commonly called the 
ColorPro. It’s a completely redesigned de- 
vice that offers the traditional HP virtues 
with some new wrinkles. It is virtually 
identical to the IBM 6 1 80 (reviewed in this 



FACT 


FILE 


Hrak'll-Packard ColorPro 744(1 

Hcwlctt-ParkanJ 

Ifi.W W. BcmanJo Dr 

San Diego. CA 92 1 27 

(619)4«7-4100 

LisI Price: $1,295 

In Short; First-mle output and traditional HP 
quality in this rather costly eight-pen A-size 
plotter. 

CIRCLE. 6g30Nfl£A0^SfcRV*C£CAHD 


article), except for a few cosmetic differ- 
ences (the buttons on the control panel are 
brown; on the IBM, they’re black) and a 
different corporate name (Hewlett-Pack- 
ard) on the ROM. Both the IBM version 
and the HP version are manufactured by 
Hewlett-Packard. 

Like the other HP desktop plotters, the 
ColorPro 7440 uses a solidly built rotating 
carousel with automatic capping to keep 
the pens from drying out. The HP capping 
system is excellent; I’ve left pens in these 
plotters for weeks on end with no deleteri- 
ous effects. The eight-pen capacity can be 
very helpful when you want to mix wide 


■ Like the Other HP 
desktop plotters, the 
ColorPro 7440 uses a 
solidly built rotating 
carousel with automatic 
capping to keep the pens 
from drying out. 


and standard pens (.7mm and .3mm); the 
wider tips improve area fill and are useful 
for bolder headings. The pens are inter- 
changeable with standard HP pens used in 
Hewlett-Packard desktop plotters. They 
are notably excellent in quality and perfor- 
mance. 

The ColorPro is nicely built, although it 
feels light because, as on the IBM 6180, 
the power transformer is external. Like 
other small HP plotters, this device is com- 
posed of sturdy plastic that should stand up 
well over time. The paper loading mecha- 
nism uses electronic actuation instead of 
the mechanical lever installed on the 7470. 

The ColorPro’s control panel uses inter- 
national-style icons instead of English des- 
ignations. As I mentioned in the review of 
the IBM version, these symbols are much 
less helpful than more-straightforward text 
labels. 

The ColorPro has a sl(5t on the bottom 
that accommodates a plug-in enhancement 
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The Second-Fastest Backup 


Backrlt^^ 


Why would you want the second-fastest backup solution for your hard disk? You need “data 
insurance” that is totally reliable, will work with all your IBM-compatible hardware, is flexible 
enough to suit your individual and changing needs, and yet does not cost an arm and a leg. 
And, it really should be quite fast-backing up a lOmb hard disk in under 15 minutes. 


REUABVUrV 

Back-li is "data insurance " It safely backs up your files, ensuring 
error-free backups. When you need to restore lost data, 6ack-lt will 
reliably restore it to any disk of your choice 

FLEXMBOJTY 

Back-lt gives you more control over the entire backup process You 
can customize your backups to be as comprehensive or as selective 
as you wish. Back-lt will remember an unlimited number of your 
"preset” backups! 

Back-lt saves time by allowing you to use both drives A and B 
(switching automatically) during the backup. You don't have to pre- 
format your diskettes because Back-lt can format them for you (and 
do it twice as fast as DOS!) 

Back-lt can prevent unintentional loss of data 
by sensing whether your diskettes already 
contain files Back-lt is the only program 
that allows you to enter any CX>S 
command during the backup You could, 
for example, run “CHKDSK" or "DIR A:" ^ 

or another program without interupting 
the backup process! 


COMPATmUJTY 

Back-lt works with all your disks; floppies, hard disks, disks-on-a- 
card. removable cartidges. Bernoulli* disks, and networks. (By 
the way. Back-lt is by far the fastest solution for backing up onto 
Bernoulli* disks!) 

SPEED 

We never said Back-lt wasn't fast. It will backup a I0mb hard disk 
onto floppies in under 15 minutes. And wait till you see how fast we 
are on your hardware configuration 

AFTORDABttJTV 

You have already made a substantial investment in your hardware 
and your software. Therefore, "data insurance" shouldn’t cost you 
an arm and a leg At just $79 95 (and our price Includes 
unlimited toll-free support) Back-lt won't take a big bite out of 
your wallet 

Back-lt: It’s your hard-disk backup solution! It will work 
as we claim - or your money back! 

Ask your local dealer about us 
Or call 800-233-0383 toll-free and 
start enjoying the benefits of 
Back-lt NOW! 



ANOTHER QUALITY SOFTWARE PRODUCT FROM GAZELLE SYSTEMS, MAKERS OF Q-DOS. 

Because it is from Gazelle Systems, you know that it is: • NOT COPY-PROTECTED • Supported by UNLIMITED 
TOLL-FREE SUPPORT • Backed by a 30-DAY MONEY-BACK GUARANTEE 
• HIGH QUALITY, LOW COST SOFTWARE • 


Order now by calling toll-free 

1 - 800 - 233-0383 

Mon.-Fri. • 7:00 am-6:00 pm (MST) 

OR 


Fill out coupon and send with payment 
directly to: 




GAZELLE SYSTEMS 

42 North University Avenue. Suite 10 
Provo Utah 84$01 
{801 ) 377-1288 • (800) 233*0383 


To order Back-lt Version 2.0, please enclose $79.95 with this coupon, and send to 
GAZELLE SYSTEMS Or, to speed delivery, call our toll-free number and use your 
credit card. All orders require S3 shipping/handling. Utah residents add ^4% 
sales tax. C.O.D. orders add $2. (Next Day. 2nd Day Air and U.S. Mail Services are 
also available. Please call for details.) 

METHOD OF PAVmST 

□ VISA GMC □ C.O.D. □ CHECK (Enclosed) 

Name 

Address . 

City 

Phone ( 

Card# _ 

Signature 

Co;:, 


. State _ 


-Zip. 


. Exp, Date _ 
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■ NEW PLOTTERS 



PC LABS: SIZING UP THE PLOTTERS 

The two most important considerations when shopping for 
a plotter are output quality and plot speed. 

P c Magazine Labs aims to build an you may think. Even the fastest plotters earlier benchmark tests. Since some 

objective, quantified foundation for PC Labs has tested can take a half-hour small plotters can’t accept data at a faster 

product reviews, which are, to some de- or more to plot particularly complex im- rate, this decision lets you compare all 

gree, subjective. The lab data and the in- ages, and the slower units can take a cou- the plotters directly. In the real world, 

terpretation of that data, combined with pleofhours. Not all charts take this long, though, you would run your plotter at the 

each reviewer’s independent evaluation but a plotter’s throughput obviously can fastest rate your hardware and software 

of the product, result in a review that we translate directly into dollars and cents. A could support. 

hope is useful in making real-world com- plotter’s speed is also due to a combina- Perhaps surprisingly, the faster trans- 
parisons between products competing for tion of mechanical constraints in the de- mission doesn’t matter all that much with 

your purchase decision. In the Labs, we sign, pen type, how quickly the plotter’s many plotters because their mechanical 

test, prod, gauge, probe, and clock to internal math routines work, and many limits are such that they rarely, if ever, 

give you something better than meaning- other factors. wait for data from the computer. Some of 

less or arcane statistics that have no bear- To maintain consistency, we replicat- the larger, more expensive plotters tun 
ing on how a product really works. ed the setup that we used to evaluate 24 noticeably faster with higher serial data 

Many personal computer products plotters last December, running the same rates, however, and those equipped with 

have a long list of technical factors that IBM PC — equipped with 640K bytes of parallel ports can offer both faster plot- 

you should consider before purchasing, RAM and a dual lO-megabyte Bernoulli ting and easier connection. Since the dif- 

but, in some ways, plotters ate less com- Box — ^at the standard 4.77-MHz clock ferences are greater with the software 

plex than most other hardware. The most rate. Once again, we chose KeyChart font tests, the ROM-font comparisons 

obvious issue is how large a plot can be business graphics software by Softkey ate perhaps mote revealing of the true 

created, but this hardly needs PC Labs Software Products (see sidebar “Key- differences between units. In any case, 

confirmation. If you buy a plotter to ere- Chart: Plotter Driver of Choice”) arid while our benchmark tests ate accurate 

ate blueprints or architectural designs used it to generate the same test for comparing one plotter to another, 

with CAD software, you’ll want at least a chart — which contains plenty of text and they aren’t meant to indicate exactly how 

D-size and probably an E-size device. If those nasty diagonal lines that often long a given plotter might take to plot our 

your needs focus on business presenta- cause plotters to stumble. test chart in your office, 

tions and overhead Uansparencies, a B- KeyChan lets you choose between the We used the pens and media that the 

oreven an A-size plotter may be fine. character set stored in a plotter’s ROM or manufacturer supplied with each plotter. 

Probably the most important single is- the much more complex, multistroke text since they can affect the appearance of 

sue is the visual quality of the finished fonts created by the software. ROM fonts the finished charts. While pens came 

plot. In some disciplines this is crucial. are always significantly faster than com- with each device, a couple of manufac- 

There can’t be any unintended line plicated software fonts because many turers didn’t supply paper samples. In 

breaks on a plot depicting a printed cir- fewer instructions are necessary to draw these cases we used a standard plotter pa- 

cuit board, for example. In all cases the each letter. Of course, a ROM font is per sold by a popular computer supply 

main motivation in buying a plotter is to immutable, while software can generate company. 

achieve higher quality than can be ob- a wide variety of type styles. The ROM The result is that we maintained com- 

tained ftom alternative output devices. fonts in the plotters tested varied ftom parability with last year’s tests in all re- 

A plotter’s output quality stems ftom downright ugly to reasonably attractive. spects. For your convenience, we’ve in- 

a combination of many mechanical fac- To help you compare the plotters and de- eluded the performance test results from 

tors in its design, such as plotting speed, cide whether the trade-off between plot the A-, B-, and C-size plotters tested last 

pen design, media type, and repeatabili- time and text quality is important to you, year with the results ftom the same-size 

ty. To let you judge the quality of plotter we timed each plotter using both ROM plotters tested for this issue. Look for 

output for yourself, we’ve published and software fonts and commented on similar treatment of of new D- and E-size 

magnified segments of our test charts and the appearaiKe of the ROM font. plotters (and several printers that are be- 

text. For consistency, we also operated all ing marketed as plotter alternatives) in 

The time required to plot a chart varies the plotters using serial ports at the same the next issue of PC Magazine. 

widely. This matters much more than 2,4()0-bit-per-second rate used in our — Glenn Hart 
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O f the desktop plotters reviewed in 
this issue, the nearly identical IBM 
6180 and the Hewlett-Packard 7440 
(both manufactured by Hewlett-Packard 
and both Editor’s Choices), performed 
best overall. They took third and second 
place respectively in the hardware font 
test and first and second place respec- 
tively in the software font test. The inex- 


pensive Sekonic ran away from the field 
in hardware font testing, but managed 
only an average pace in software testing. 
The Western Graphtec turned out aver- 
age times for both tests, but the feature- 
laden Roland poked along, coming in 2 
minutes slower than any other machine. 
Compared to the machines reviewed in 
PC Magazine last December, the plotters 


reviewed in this issue produced, at best, 
average times. As you can see in the bar 
chart, nearly half of the earlier plotters 
beat the IBM and HP in both speed tests. 
For complete reviews of the 23 desktop 
plotters evaluated last December, see 
“Adding A Touch of Color,” PC Maga- 
zine, Volume 4 Issue 26. 
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HARD DISK PROFESSIONALS 


Full Documentation • Illustrated Manuals • One Year Warranty • Toll Free Tech Support 



Flash Card 

Entire Hard Disk Kit On A Single Card! ! 
For IBM® PC orCompaq Portable 


SVz” hard disk 

Western Digital 
controller 


, Installs in minutes 
, Boots from Flash Card 
, One Year Warranty 
, Shock Mounted 


30MB $529 

20MB 

w/patentedheadlifters ■ • ■ ^7 




TEAC or 
Panasonic 


Vt Height Floppy Drive 


360K Floppy Drive 
forthelBM^ ATtm 


$109 


Hard Disk Kits 
for IBM ATtm 


Hard Disk Kits 
for IBM PCtm 


Hard Disk Kit for 
Compaq Portable 



High performance, fast access 
Includes: cables, manual and 
mounting rails. 

20MB (39ms) ■■■■$549 
30MB (39ms). . . . $529 
42MB 28ms ■■■■ $895 
70MB 28ms ■ ■ $ ‘I 295 


Convert your PC to an XT with our 
hard disk kit. Complete with hard 
disk controller, cables, manual, 
mounting hardware and 
easy-to-use software. 

$395 

$469 


20MB.... $485 


Kit includes SVz” shock 
mounted hard disk, hard 
disk controller, cables, 
manual and software. 


CompuftckJ 

“Personal Computer Products" 

12303-G Technology Austin, TX. 78727 




Call Toll Free: 

800-531 -5475 

^ E3 

Tech Support In Texas Call: 

80a527-3125 51 2-250*1 489 


‘Except InTexas 
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Leasing Options * Service Solutions 

Low Monthly Payments, Purchase Options. 24 Hour Replacement Service...Ca// For Details 






[•I*j 


• UHSitappydMe 


• lnMnn- 3 ( 4 .r 70 r$MH 2 t . fliiiwnilnnitnii 

■ Keybewd ••lK«able clock tpMd , ciocfcicaleederwtih 

• Upten>%lMterpree*Mi«i«»pe«d b»Wqibe*t-«» 

• AT»lyt*k«vbee>d • OMMpen 

> vaeoKiwn^wieMdrtM 

• aeKIUMeapwtdabieta 


• PhoenlJi BK>S 

• Beipeneionetets 


• ln«el 80 aB- 3 ( 4 .r 7 MH« 

> S161 htyboard 

> 2 S 6 KRAM 

> 1 -hett-heigM floppy drive wtIhpereHelpM 

> wen pOTver supply • Mortochrome monHec 


20MB Hard Disk Model 
w/f/j One Year Warranty 


Base Price. 


$2142 


20MB Hard Disk Model ^CA 

with One Year Warranty » 


10MB Hard Disk Model 

with One Year Warranty . . . . 


Base Price. 


$1182 


Base Price. 


AMenW 

$1026 


30MB Hard Disk Model ^07 

with One Year Warranty . . . . i . 


Base Price 


AHentti 

$2122 


30MB Hard Disk Model ^CO 

with One Year Warranty .... ^OO ah 


Base Price. 


$1286 


20MBHard Disk Model 

with One Year Warranty .... a 


Base Price 


$1062 


“CAREER STARTER KIT” 

Everything You Need To Begin Serious Computing immediateiy I ! 


IBM PC-XT. 


' 25SKRAM 
' i-360Kfloppydrtv« 





$1699 _ 

New! Expandableto 

I 640Koomolh*fbo«rd ^”§1 

I Lease for $72 a month 


Only... 

$895 


ti 


Portable 


2S6KRAM 
i-360Kfloppy drive 
20MB hard disk 


Monographics 
Capability Add $20 


$2049 

Lease for $84a month 


I Compulw 

■tiM comoaitble TurOoSS tyswin with Intel 
laSrA 77aWH/l proMMOr ?MK RAM 


now. penie port end BeapaMHon ekm on 
n board Halt haiphl. doubtaetded d>» 
katta dnva. dWiatte drive coniroHav, mono^ 

I chrome adapier card wllh parallel port. 13& 
watt power mppty and AT tmnyie keyboard 


t'lph laaoiulton ( 7M X 360 > amber mono. Microsoft MSOOS3 I.MicroSotiOW Baaic. 
c.voma monrior with t?~ dieplay utaan ZEN Word hvord procoMMig A •pan checker) 

ZEN Cefc leprwad *hmrn erMI ZEN LmIi 


fSM A AT wa tegamad Wi 




IBM PC-AT. 


2S6KRAM 

' Or>el.2MBtloppydrive 
' Dual floppy/hard 
drive controtler 


$2795 

Lease for $109 a month 





IQftI 

m 

Call Toll Free: 
a 800-531 -5475 

r feehSepoen MTeiMCea 

80PS27 312S 512-250-148e 



rmarda a approved credH 


.n 




mPSOTechnelQey 


Aua«n.TX7tm 
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Enhancement Products For 
BRAND PRODUCTS The IBM. PC Market... 


Multifunction Card 



384KRam 
Clock/Calendar 
Serial Port 


Parallel Port 
Game Port 
Sc^tware 


$129 




Hercules* Compatible Monochrome Graphics Card 



i 


Text Mode 80X25 Characters 
Graphics Mode 720X348 PixeU 
Parallel Port 


$99 


Floppy Disk Controller 



Contr(^ Up to 

4 Floppy Disk $39 


Mrtudn fmrmof Cobln 


Enhartced Graphics Adapter 



640 x 350 Pixels 
256K Display RAM 
16ColorsFrom ^ 
Patetteol64 m 


30ai200BAl)D 
FiiUvHayrs' 
('(Mnpatibir. . 


For The IBM. PC or XT 


Separate 

Numeric And $69 


Cuner Keypad 


STI>5 i 60 AT Srylp KeyhcMfd 


$69 




I/O Board 



Qock/Calendar ^ •y ^ 


& Game Port . 





Muh^nctkxi Cord ^IBM AT 



UpTolSMB 

Memccy ExpansKm. 

Senal&Paralel 4M /in 

PtsUrrlBMAT «t/0K CblOy 


CcbTCriTcl 


Color Displa^f Card 



ColofCard 
w/ Parallel Port 


$79 


Pc)t,tA^r^Uppl!.; 


150 Walt 



Replacement ^ ^ ^ I 

Power Supply I 


iVlCfToCtTrcl 


Monochrome Disphif Card I 



MonoCard 

w'ParallelPort 


$79 




Memory Expansion 


l.x(Mndable to576K 
FitsShfiii Slot 
wOK , 


$39 


NoCtiaroa For UP$ Ground 
snipping No Surcharge For 
MasterCard or VISA. Fortune tOOO 
Purchase Order Welcome 
Warrenly WorX Requires Proof 
Ol-Purchase And Return 
Authoruatron NumCter 
Hercules and Hayes are tradmarks 
of theirrespective companies. 




CALL TOLL FREE: 
800 - 531-5475 

OulsideTexas 

512 - 250-1489 

Inside Texas 


12303-GTechftolOQyBlvd Austin. TX 78727 
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Toll Free: 1-800-531-5475 


TURBOBS 

\ 

Standard-88 

/ 

iiiiiiiiiiiiiiiiii 

aiHKUUIIUllllllllllUliillllHI 

IS rr • 


. lnielB0eS-2|4 77DrSMHz» . 2SSKnAMexpandab4alo 

a XevboardselectaMeelocfcspeed l megabyte on motherboard 

a Up to 70% taster processing tpaid • Baxpanslonslols 
a AT style keyboard • Cleck/calendarwlth 

a 13S0K hall height drive batiery back up 

. Oamaport 

$589 

• tntel80M-3<4.77MHz) • 1hall-heighlfloppyddv9 

. 5151 keyboard • l35waltpow9rsupply 

• 2S6KRAM • Bsxpansionslots 

$469 


Standard-286 


III 


"Vi r Ml 


lnl*IS02SMproc««»or . Sl3KRAM«ip«nd«b<«to1MB 

6orBMHzhartfwar«twltc»wb4« . Dgsiftoppy thardd'Ivcconirolltr 

0 or 1 wail sldl* hardware . t.ZMSIloppydrhra 

•***ciabla . ClocUealaridarw/tiaMtrv 

PhoMix6K>$ back-up 




$1249 


AST SixPakPlus 


384KRAM 
Serial Port 
Parallel Port 
Memory Expansion 
Clock/Calendar 
Sidekick Software 
2YearWarranty 



$195 


Tiny Turbo 286tm 

Accelerate Your PC 

Uses 80286 Processtjr (8M Hz) 

Keeps Originai 8088 In System 

Processor SeletableTo Insure 100% Compatibility 

Optional 80287 Numeric Processor 


$489 


n 

ORCHID 


Video? 

Vega EGA Board 

nhanced Graphics Adapter 
Compatible with IBM EGA 
Board, 256K of Display RAM, 
Supports Popular Software 
Written for the IBM PC. 


$279 


Advantage! 

Memory Expansion, 
Multifunction Board 

ForlBMATw/728K 

$399 


RAMpagel 

Memory Expansion Board 
For IBM PC 
Using Lotus-Intel 
Specifications wl256K 

•“* $259 


price'. 


intgl 

8087 $129 

80287 $219 

Memory 

$9 

256K $29 


“Strong On Graphics ” 

MoiMchrome 
Graphics Card. $199 

Color 

Graphics Card. .$1 59 


EPSON 

LQ-800 $619 

LQ-1000 $769 

FX-286 $579 

FX-SS $399 

OKIDATA 

$365 

$540 


192 

193 


0Hayes 

Smartmodems 

1200 B $349 

1200 $389 

2400 $699 


Princeton 
' Graphic Systems 

Color Monitor $499 

EnhanceColorMonitor $999 

.^IlS/IDEK 

310 A 

Monochrome 

Monitor $1 99 


Kir Policy: All pric69 include fully in$ur6d. UPS ground shipping, on all orders shipped in conlinenlai U.S.A. No surcharge for VISA MasterCard or 
‘PSCOOpaymentsiMinimumpurchaseoiSSOonCOO&neitermorders) We accept Fortune 1000. Governmental 8 Institutional purchase orders on a net 
stMSlsiwiin credit approval) at noadditionai Charge. Allow 7days for personal check and company checks to clear. No warranty work done without 
root of purchase 

(M6li8V( salestax If aTexasrestdent Prices are subfecl id change All equipment cames a new faciory warranty All returned items must be accompanied by a return 
jlhonzelmn number and subfecl loarestocking fee 

orporale A Instilulional Accounts Weleeme: Our national accounts division is dedicated to providing the prompt professional service required to 
iep your Ousiness running smoothly. We accept P O-'S on a net terms basis, (minimum order ISO please) offer neat day shipping, free fully insured UPS 
round shipment. We offer a full-time technical staff to answer any questions that might arise and to make fast repairs If needed. You'll notice the 
ifference 

iT SixPakPlus. Advantage!, and RAMpage' are regisiered irademarks of AST Research inc IBM. PC. PC-XT artd PC-AT are registered irademarks ol iniernaiionai 
j6>r.«6s Machines Corporation. Amdek. Compaq. Epson, Hayes. Hercules. Intel. Okidata. Panasonic. Princeton Graphic Systems, and Teac are trademarks ol their 

|.pec!,™comMn... CIRCLE 228 ON READER SERVICE CARD 


CompuRcId 

OrderToll Free; 

800 - 531-5475 

In Texas Call: 512-250-1 489 
Tech Support: 800-527*3125 

m H 





■ NEW PLOTTERS 




Thf HnvU'tl-Puctuinl CntorPro 7440 (A sizei 
atsix $10 nutre ihtin its iwin. the IBM 61H0. 
and shares Editor s Choice honors with that 
tnachine. For the extra money, you ftet black 
keys instead of hrtnvn on the control panel, a 
different label . and etpti valent results in oar 
benchmark testing. Both prtniucc the first- 
rate plots expected from an iiulu.stry 
statidurd. 


cartridge identical to that described in the 
IBM review. Hewlett-Packard didn't in- 
clude one with the sample plotter, but its 
absence didn’t appear to have any effect on 
the quality of the test plots I obtained. 

HP's documentation is very good but 
perhaps a bit less comprehensive than 
IBM's. HP does not provide the serial- 
port-interface test on disk or the shorting- 
test plugs that IBM includes. Neither com- 
pany supplies the detailed programming 
guide to the HPGL graphics language that 
was included with the earlier (and less ex- 
pensive) Hewlett-Packard 7470. I regret 
this omission, although it’s probably true 
that few purchasers ever used the language 
description guide (which, however, is 
available at extra cost). 

The ColorPro's benchmark test plots 


were identical to those of its IBM clone. 
Quality was very good, with plenty of 
“snap” and visual appeal. The ColorPro’s 
plotting time was a few percentage points 
faster than the IBM’s on the ROM-font 
plot and a few percentage points slower on 
the software-font chart. Whether this dif- 
ference is due to sample-to-sample varia- 
tion or to some minor contribution from 
the IBM enhancement cartridge is difficult 
to assess, but the differences were, in any 
case, insignificant. The execution times 
were solidly middle of the pack, as is usual 
with HP desktop plotters. 

The ColorPro gives you a little bit less 
than its IBM cousin for $10 more, but most 
users won’t need the interface disk or 
shorting-test plugs anyway. The ColorPro 
is far from the least-expensive A-size plot- 


ter around, but if you consider that it costs 
only about $150 more than its less-capable 
7470 ancestor, its price isn’t out of line. 
What you do get is very good perfor- 
mance. compatibility with almost all busi- 
ness graphics and CAD software, and the 
Hewlett-Packard name and reputation. 

Western Graphtec 
MP2300 

When PC Magazine Labs tested Western 
Graphtec’s MPIOOO last year, we found it 
a reasonably competent performer with 
various problems. At the time, the compa- 
ny alluded to a greatly improved version of 
the B-size device in the works, and the 
Western Graphtec MP2300 is it. 

While it is still plagued by several prob- 
lems, the MP23()0 offers more features 
and performance for only a little more 
money. It has eight pens instead of six, 
and, more important, the pens ate now 
automatically capped when not in use to 
prevent drying (the pens are held in their 
stalls with magnets, incidentally: placing 
floppy disks in the vicinity is discouraged). 
At 1 5 inches per second, plot speed for the 
MP2300 is mote than twice as fast as for 
the MPIOOO (6 ips). And, among other im- 
provements, the specification for accuracy 
is three times higher. 

The MP23(X) uses electrostatic hold- 
down (a static charge attracts and firmly at- 
taches the medium to the plotting bed) — 
an unusual feature in this price range. 'This 
method is both mote convenient than and 
far superior to sticky strips, tape circles, or 
magnetic strips in maintaining media flat- 
ness, and its inclusion in the MP2300 


FACT FILE 


Western Gnplilec MP2300 
Western Graphtec Inc. 

UChiysler St. 

Irvine, CA 92718 
(7I4)77(W0I0 
Ust Price: $1,250 

In Short: A competent B-size fibbed plocter 
with reasonable performance, especially at its 
price. 

CIRCl£eiaONf€ADERSCTVICECARD 
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Boriand 

iKitgam bonanza. 

And ten free disla to boM! 



♦ ♦ ♦ 

Buy two norlands. 

Get TEN Verbatims FREE ($28.00 value). 


fkto print: Ary Bonand oroducis lor IBM meros can be used tor iha soeoai Combo oacks cours as one New 
releases also are tnduded-we're ahways one ot (he i'rsi to get them Finer print.- SupcMs are timned on free 
dsKs We ve got a tot-bui wben tfoy're gone, tbey're gone So order soon We reserve tne nght n timi ouanoiies 


800/243'8088 

603/446-3383 


PC ConnectKXi. 6 M. St Marlow NH 03456 


IVliat’s the big deal? 

Here's the big deal: PC Connection, that 
marvelous master of micro mail order, is 
having a special on products from Borland 
International, that reigning regent of 
resident RAM. This is an offer that 
you can not, will not, must not, and 
even should not refuse. 

Buy any two Borland products 
(combo packs = one product) from PC 
Connection and get a box of 10 Verbatim 
DataLife (DS, DD) disks absolutely, uncon- 
ditionally positively free! 

Remember, no one has a larger 
stock of Borland products than PC 
Connection. (Note: we only carry 
the most current versions). And 
no one else is offering this 
special. 

Your #1 Borland connection. 

□ Sidekick 1 .5 (non-proteoted) 

The classic memory-resident life 

organizer $51 

□ Traveling Sidekick (req. 

Sidekick) Don't leave home ... 

without it $43 

□ Superkey 1.1 Macro ^ . 

heaven and more $41 

□ Reflex Workshop 1 .0 Analytical . 

tools for Reflex $41 

□ Reflex 1.1 The award-winning 

relational database . . . (limited time!) $59 

□ Turbo Tutor 2.0 Do-it- . 

yourself Pascal kit $21 

□ Turbo Pascal 3.0 (now comes 

with BCD and 8087 support) the ^ . 

complete Pascal package $59 

□ Turbo Prolog 1 .0 The artificial Intel- . . 

ligence programming language . . . $59 

□ Word Wizard 1.1 Five word 

games including crossword ... 

puzzle solver $41 

□ Turbo Editor Toolbox 1.0 ^ 

Write your own word processor , $41 

□ Turbo Lightning 1 .0 On-line spell . „ 

checker and thesaurus $59 




•MS UlCMO CONNCCTON AND THC R4CCOON CHMUCTERtSl *AE TRAOCMAAKS OP MICRO CONNOCTION INC PC CONNCCTIOH IS A RCOIST^tCO TRAOCMARK OP MCRO CONNCCTION MC HARLOW NH 


• COPVRlGHTWatO CONNECTION MC 


Optimize ov 


^ denotes IBM-AT compatibility. 

* denotes IBM-PCjr compatibility. 

(call for specific requirements) 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 


Alpha Software (not copy-protected) 

.'Kelyworks2.0 $49. 

✓Alpha/three 1.0 229. 

AahtorvTate (copy-protected) 

^dBase III Plus 1.0 call 

^-Framework I1 1.0 call 

✓dBase III Plus LANpak call 

Beat Programs (not copy-protected) 

✓PC/Fixed Asset System 3.1 359. 

✓Personal Investor 1.0 129. 

Bible Research (not copy-protected) 

✓THEWORD3.U^JVe/£>te; 159. 

✓THE WORD 3.1 C/V/Vab/e; 159. 

Borland International (not copy-protected) 

✓Turbo Tutor 2.0 21, 

✓Turbo Database Toolbox 1.2 41 . 

✓Turbo Graphix Toolbox 1.0 33. 

✓Turbo Editor Toolbox 1.0 41. 

✓Turbo Gameworks 1.0 41 . 

✓Turbo NewpakfGamewor/(s and fd/fod. . . 52. 

✓Turbo Lightning 1.0 59. 

✓Word Wizard 1.1 41. 

✓Turbo Pascal 3.0 w/BCD & 8087 support . . 59. 

✓Turbo Prolog 1.0 59. 

✓Turbo Family Jumbo Pack 147. 

✓Sidekick 1.5 51. 

✓Traveling Sidekick 43. 

✓Traveling Sidekick w/Sidekick 73. 

✓Reflex 1 . 1 (limited time at this price) 59. 

✓Reflex Workshop 1.1 41. 

✓Superkey 1.1 41. 

✓Superkey/Sidekick Package 69. 

BPI Accounting (not copy-protected) 

✓General Accounting C. 13 299. 

✓Business Builder 399. 

Breakthrough (not copy-protected) 

✓Timeline 2.0 239. 

Broderbund fcopy-profecfed^ 

✓Print Shop 35. 

✓Graphics Library 1 22. 

✓Graphics Library 2 19. 

Computer Associates (not copy-protected) 

✓SuperCalc 4 1 .0 call 

Dac Software (not copy-protected) 

✓DacPort 19. 

✓Dac Mate 26. 

✓Dac Easy Word 32. 

✓Dac Easy Payroll 32. 

✓Dac Easy Accounting 45. 

Decision Resources (copy-protected) 

✓Sign-Master 5.1 157. 

✓Diagram-Master 5.0 207. 

✓Chart-Master 6.1 237. 

✓Map-Master 1.0 245. 


PC Connection 
Software Special 

through October 31 . 1986 

PAPERBACK SOFTWARE 
*^VP-lnfo1.0 

dBase II was great. dBase III was better. 
dBase III Plus was the absolute living end, 
but if you need dBase but don’t have 
dBucks, take a look at VP-Info. 

• Fully relational 

• Fully programmable using commands 
and functions similar to those in dBase 

• Directly reads all files created by dBase 
II, III, and III Plus without any conversion 

• Built-in editor and debugger 

• Built-in compiler 

• Keep up to 6 files open at once 

• Non-protected version available to 
registered owners 

• Compatible with IBM PC Network 


ForthelBM-PC.XT. AT&PCjr $54. 


Executive Systems (not copy-protected) 

2.0 (file & directory manager) 37. 

5th Generation (not copy-protected) 

✓Fastback5.13 97, 

Funk Software (not copy-protected) 

♦ ✓Sideways 3.11 39, 

Graphic Communications 

p^Freetence (not copy-protected) 199. 

Great American (not copy-protected) 

✓OneWrite Plus 1.01 159. 

✓Add-on modules (A/P, A/R, Payroll) each 133. 
Harvard Associates (not copy-protected) 

♦ ✓PC LOGO 2.0 89. 

Infocom (not copy-protected) 

♦ ✓Cornerstor»e5.2 59. 

Lifetree (not copy-protected) 

♦ ✓Volkswriter3 1.0 147. 

Living Videotext (not copy-protected) 
✓ThinkTank2.1 105. 

♦ ✓Ready 1.0 39. 

Micro Education (MECA) (copy-protected) 

♦ ✓Managing Your Money 2.0 115. 

✓Managing the Market 79. 

Micropro (not copy-protected) 

♦ ✓WordStar 3.31 179. 

✓WordStar Propak 3.31 259. 

✓WordStar 2000 Plus Release 2 285. 

Microrim (not copy-protected) 

✓R:base 5000 1.01 239. 

✓R:base System V 369. 

Microsoft (not copy-protected) 

✓Windows 1.01 65. 

✓Multiplan 2.0 119. 

✓Microsoft Access 1.01 163. 

✓Microsoft Word 3.0 247. 

♦ ✓Microsoft Project 2.01 239. 

♦ ✓Microsoft Chart 2.0 197. 


The following Microsoft mice now come with 
PC Paintbrush 3. 0 software; 

✓Microsoft Bus Mouse with software 5.03 $127. 
♦ ✓Microsoft Serial Mouse with software 5.03 135. 


LANGUAGES 

♦ ✓Quick Basic 2.0 59. 

♦ ✓Macro Assembler 4.0 97. 

♦ ✓Fortran Compiler 3.31 229. 

♦ ✓C Compiler 4.0 279. 

MIcrostuf (not copy-protected) 

♦ ✓Crosstalk XVI 3.61 95. 

✓Remote 1.3 95. 

MIgent Software (not copy-protected) 

✓Ability 1 .OA 65. 

MuttiMate International (not copy-protect) 

♦ ✓MultiMate3.31 call 

✓MultiMate Advantage 3.6 call 

Nantucket Software (copy-protect) 
✓Clipper (Winter '85 version) 349. 


Paperback Software (copy-protec:ted) 

♦ ✓VP-Planner 1.0 57. 

♦ ✓VP-Info 1.0 special 

Personics (not copy-protected) 

✓SmartNotes 1.0 49. 

Peter Norton (not copy-protected) 

♦ ✓Norton Commander 1.0 36. 

♦ ✓Norton Utilities3.1 59. 

Quarterdeck (not copy-protected) 

✓DESQView1.2 65. 

Simon & Schueter (not cx>py-protected) 

♦ ✓Webster's New World Speller 1 .2 39. 

✓Webster’s New World Writer 1 .01 (includes 

Thesaurus & Speller) 109. 

✓Webster’s New World Thesaurus 43. 

Software Group (not cx>py-protected) 

✓Enable 1.1 call 

Software Publishing (copy-protected) 

♦ ✓PFS:Report B:01 77. 

♦ ✓PFS:FileB:01 84. 

♦ ✓PFS:GraphB:01 84. 

♦ ✓ PFS: Write C:01 84. 

✓Harvard Presentation Graphics A;00 .... 245. 
✓Harvard Total Project Manager 1.1 289. 

Not copy-protected versions due to be released 
soon— ca//. 

Springboard (copy-protected) 

♦ ✓Newsroom 35. 

♦ ✓Clip Art Volume 1 (for Newsroom) 19. 

♦ ✓Clip Art Volume 2 ffor Newsroom) 25. 

Ihje BASIC, Inc. (not cxjpy-protect) 

♦ ✓True BASIC 1.0 109. 

✓True BASIC Fireworks (/rtc/. 3 libraries) . . . 159. 

WordPerfect Corp. (not cx>py-protected) 

♦ ✓WordPerfect 4.1 239. 

♦ ✓WordPerfect Library 59. 

TRAINING 

ATI (cx)py-protected) 

♦ ✓SK/LL BUILDER PROGRAMS 

Intro and How to Use; 

PC-DOS MS-DOS 

Compaq Typing Tutor 

IBM-PC BASIC each 33. 


For the IBM-PC (XT & AT) exclusively. 


miU output. 


* ^TRAINING PCMER PROGRAMS 
How to Use: 

Lotus 1 •2'3 WordPerfect dBase III Plus 


WordStar Displaywrite 3 

Symphony each $43. 

Individual Software (copy-protected) 

★ .^The Instructor II 26. 

★ ✓Professor DOS 33. 

★ ✓Tutorial Set (both items above) 49. 

★ ✓Typing Instructor 26. 

★ ✓Training for Lotus 1-2-3 fftw vers. 1A&2). . . 37. 

★ ✓Trainirig for dBase III 37. 

★ ✓Training for Project Management 37. 

Simon & Schuster (r}ot copy-protected) 

★ ✓Typing Tutor III 33. 


EDUCATIONAL 

All educational programs listed are 
copyprotected. 


Barron’* 

.Computer SAT 35. 

Dasignware (reqs. graphics brd.) 

*Spel\\cofAer (ages 6 to adult) •. 22. 

Eduware (reqs. graphics brd.) 

.Algebra 1,2,3, or 4 22. 

Harcourt Brace Jovanovich 

. .-Computer SAT 49. 

Stone (reqs. graphics brd.) 

. -My Lelters,Numbers, Words (ages 1 toS) . . 27. 

.-Kids Stuff Cages 3 to 27. 

Tha Learning Company (reqs. graphics brd.) 

. -Reader Rabbif (ages 5 to 7) 26. 

.-Rocky's Boots Cages 9 and upC 32. 


RECREATIONAL 

All reoreational programs listed are 
copy-protected except where noted. 


Blue Chip 

.-Baron 36. 

.-Millionaire 36. 

Electronic Arts (reqs. graphics brd.) 

. -Pinball Construction Set 24. 

. -Music Construction Set 26. 

. -Dr J/Larry Bird Oneon-One 28. 


Hayden Software (reqs. graphics brd.) 

* ^SargonWl (highest rated Chess program) . . 32. 

InlOcom (not copy-proteOed) 

Difficulty tewsfs shown in italics 

* ^JUNIOR 

Seastalker 24. 

^STANDARD 

.Enchanter .the Witness .Planetfall 

.Cutthroat .Wishbringer .ZorkI 


.Ballyhoo Fooblitzky 

. Hitchhiker's Guide each 24. 

* ^ADVANCED 

Zork II Zork III Sorcerer 

A Mind Forever Voyaging each 27. 

* ^EXPERT 

Spellbreaker Suspended each 29. 


PC Connection 
Hardware Special 

tiirough October 31 . 1986 

EVEREX 

✓Evercom II Internal modem with 
software 

In the beginning. Hayes created the 
Smartmodem. And we've been selling it 
ever since. But, variety is the spMce life, 
eind one thing we Marlowites pride ourselves 
on is our spiciness, so read on. . . 

• Fully Hayes compatiUe, including 
extended command set 

• 300/1200 baud operation, bell 103 and 
21 2A compatible 

• Autoanswer, autodial, auto redial 

• Configurable from COM 1 —COM 4 

• Software-adjustable volume control 

• Touch-tone or pulse (rotary) dialing 

• Automatic data-to-voice transition 

• AllthisonaHALF-SLC/rcard!! 

For the IBM PC. XT and AT $137. 


Invisiclues (hint booklets). Specify game ... 6. 
Microleague Sports (reqs. graphics brd.) 

★ ✓Microleague Baseb^l 25. 

Microprose (reqs. graphics brd.) 

★ ✓F-15Srike Eagle 22. 

Microsoft (reqs. graphics brd.) 

★ ✓Right Simulator 2.12 32. 

iStep Software (reqs. graphics brd.) 

★ e'Gotf's Best (Pinehurst or St. Andrew’s ) .... 19. 

Parlor Software (not copy-protected) 
n^BridgePahor (best Bridge simulation ) .... 49. 
PCSoftware (not copy-protected) 

★ ✓Championship Blackjack 25. 

Sierra On-Line (reqs. graphics brd.) 

★ ✓Kir>g’s Quest II 33. 

Simon & Schuster 

★ ✓StarTrek/Kobayashi 27. 

Spectrum Holobyte (reqs. graphics brd.) 

★ ✓GATO 27. 

Sublogic (regs. graphics brd.) 

★ ✓Night Mission Pinball 29. 

★ ✓Jet 33. 

★ ✓Scenery Ca/rport) disks for Jet each 15. 

★ ✓Package of all 6 Western Airports 69. 

XOR (not copy-protected) 

✓NFL Challenge (be fhe coach) 79. 


1 - 800 / 243-8088 



PC Connection 
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HARDWARE 

Manufacturer's minimum limited warranty period 
is listed after each company name. Some 
products in their line may have longer warranty 
periods. 

AST Research ... 1 to 2 years 

SixPakPtus 64k C/S/P gTdu^SJctek^ vers. 


I.Snotcopy-pfotected&DESQView $169. 

SixPakPtus 384k ffutv pooutetecfl 219. 

SixPackPremium 512k C/S/P upgrades to 
1 Meg. fully compatS3le with LOTUS/INTEL 
exparidedrnernofy specification (EMS), includes 

DESQView 369, 

✓ AST-5251 -11 579. 

✓ Advantage 128k upgradeable to 1.5 Meg 
includes Sidetdck\^fSion 1.5 not 

oopy-protBCted and DESQView 369. 

RAMoaoe! 256k upgrades to 2Mb call 

✓ RAMpaae! AT 512k upgrades to 2Mb call 

Both RAMpage boards suf^x>rt EMS and fuHy 
support EEMS, and include DESQView. 

Amidek ... 2 years 

✓Video 310A mono monitor (amber) 159. 

✓CJolor 722 - EGA compatible 519. 

Compucable ... lifetime 

Rastic Keyboard & Drive Cover Set 15. 

✓IBM Mono Screen Enhancement 17. 

Cuetta ... 1 year 
Uninterruptible power backup units. 

✓Datasaver 400 Watt call 

Curtis ... IHetime 
/>CCESSORIES 

★ ✓Low Profile Tilt arxj Swivel Pedestal 25. 

✓PC Pedestal (3br/SMMor)o or Cofof) 27. 

Portable Pedestal (for portal^ computers) . . 36. 

★ ✓Printer Stand 18. 

System Stand (3br/BM-PC 4 XT) 19. 

★ ✓Universal System Stand 25. 

★ ✓Crystal 300 Watt (WrrecoTKfrtibner) 159. 

CABLES 

Smartmodem to IBM Cable 17. 

^ Keyboard Exterrsion Cable (3 to 9 feet) 27. 

✓Extension Cables for IBM Mono Display ... 33. 
✓Color arxj MorK>chrome Extervsion cables . . 39. 

✓Printer-to-IBM cable 17. 

SURGE SUPPRESSORS 

★ ✓Safestrip(6outfets) 21. 

★ ✓Diamond (6 outfeis) 29. 

★ ✓Emerald(6outtets;6ftcorcif) 36. 

★ ✓Sapphire (3 outlets; EMI/RFI ffitereo) 47. 

* x-Rutyy (6 outiets; EMl^FI filtered: 6 H cord) .. . 55. 

★ ✓Command Center SPECIAL 79. 

DCA ... 1 year 

✓Irma 729. 

Epson ... 1 year 

★ ✓ EX-800 (^cotonv?, 300 cps) call 

★ ✓FX-85 printer (80 cotomn) call 

★ ✓FX-286 printer (736cotomn) call 

★ ✓LX-86 printer (i^cotomn) call 

★ ✓LQ-1000 printer (736cotomn) call 

★ ✓LO-2500 (736 column, 324 qos) call 

★✓Printer-to-IBM cable 15. 


For the IBM-PC (XT & AT) exclusively. 
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Everex ... 1 year 

.•Evercom II Internal rTHXjem w/software special 


Hayes ... 2 years 

.-Smartmodem 1200 389. 

.^Smartmodem 1200B card, w/Smartoom II) 349. 
.^Smartmodem 1200B card, no software) 319. 

.'SmartnrKxjem 2400 589. 

.'Smartmodem 2400B fw/Smartcom II) ... . 529. 

.^Smartcom II 2. 1 (software) 89. 

Hercules ... 2 years 

AS Hercules boards oome with para^ port arnJ 
FREB paraSel printer cable. 

..^Hercules Color Card 159. 

^'Hercules Graphics Card 189. 

.'Hercules Graphics Card Rus 189. 

Intel ... boards: 5 years; chips: 1 year 
Above Board PC 64k (upgrades to 2 . call 

.'Above Board AT 128k (upgrades to 2 Meg ) . . call 


Above Board PS 64k C/S/P ^i^pgrades to 1.5 

Meg) call 

.'Abow Board PS AT S/P ^upgrades to 1.5 Meg or 

Ngher w/pigg^:>ack) call 

Q087(forlBM-PC&XT) 129. 

B067‘2 (for 8 Mhz computers) 177. 

^00287 (for 6 or 8 MHz IBM-PC AT) 225. 

^80287-8 (for 10 MHz & faster IBM-PC AT). . 269. 
Kensington Microware ... 1 year 

.'Masterpiece 94. 

.'Masterpiece Plus 129. 

.'Prinler/portable computer stand 17. 

keytronic ... 90 days 

5150 keyboard 115. 

.'5151 keyboard (de/uxej 169. 

Kraft ... 1 year 

.'Wew/ 3 Button Joystick 35. 

Mouse Systems ... lifetime 

.'PC Mouse with PC Paint + 127. 

.' PC Mouse with Ready and PC Paint +... . 149. 

NEC ... 2 years 

.'Multisyrtonx)nitor(EGAcompaeb/a) 579. 

NSI Logic ... 3 years 

.'EPIC (V*deo adapter, EGA compattWej. . . . 279. 
Orchid Technologies ... 1 to 2 years 
Conouest Multifunrton Board Ok upgrades 

to 2Mb. fuHy supports BMS spec 264. 

.' Eccell Mut^rx^tion Board for the AT 399. 

Tiny Turbo 286 445. 

.' PC Turbo 286ew/1 Meo 739. 

Turbo EGA 589. 

.' EGA 289- 

Psradlee Systems ... 1 year 

.'Color/Morx) Card 149. 

Five Pack w/384k 159. 

.'Auto Switch EGA 359. 

Princeton Graphics ... 1 year 
✓MAX-12E Amber monochrome monitor . . 179. 

.'HX-1 2 RGB monitor r690x240; 449. 

^HX-12E (EGA compatible) 539. 

Quadram ... 1 to 2 years 
Expanded Quadboard 

Ok (upgrades to 384k; 99. 

384k (fuSy popular) 149. 

.' Microtazer Phnter buffer 64k (oaraSeO .... 159. 
✓ QuadEGA^- (haS-card) 349, 


PC Connection 
Service Center 

Did you krx>w that we are an authorized 
Epson and IOMEGA service center? We 
typically offer twenty-four hour turnaround 
on serviced items. Our labor charge is only 
$25 per hour. Call 1-800-PCC-TECH 
extension 1 38 for a free telephone 
diagnosis. 


SMA ... 30-day money-back guarantee 

PC-Documate Keyboard Templates 
available for: 

^D0S/Basic3.0-3.1 WordStar 
^ Lotus 1 -2-3 .'WordStar 2000 

.'Symphony .'MultiMate 

Framework .'WordPerfect 

.'dBase III each $12. 

Toshiba ... 1 year 

AS Toshiba printers fisted are 24 pin dot matrix. 

*.'P321 serial/parallel printer (BOoo/.; 519. 

*.'P351 sehal/parallel printer (136 CO/.; .... 1089. 
ToshibaTIlOO PLUS Laptop Computer. . . call 

ToshibaT3100 Laptop Computer call 

Video? ... 2 years 

EGA (haS-card) 349. 

DRIVES 


MEMORY 

64k Memory Upgrade Set for IBM-PC or XT 
system board or any memory board 

150 nanosecond (set 0 / 9 ; $15. 

✓ 1 28k Memory Upgrade Set for IBM-AT 

System Board (9 piggybacked) 39. 

✓ 256k Memory Upgrade Set for any 
IBM-AT memory board (9 chips; 39. 

DISKS 

All disks have a lifetime warranty, 

DS/DD Disks for the PC & XT (40 TPI). 
*^Verbatim Datalife(70disksperbox; 15. 

★ ✓Maxell MD-2(T0dsksperbox; 19. 

DS/High Density Disks for the AT (96 TPI). 

✓Fuji(10dfiksperbox; 27. 

✓Verbatim (lOdiisksperbox; 29. 

✓Maxell (lOdsks per box; 34. 

★ ✓Rip Sort (hoibis 75 disks; 15. 

★ ✓Kalmar Teakwood(3iskHolder(hoib!s50; . . 19. 

★ ✓Kalmar TeakwoodDiskHolder(ho/ds too; 29. 

★ ✓Floppiciene Disk Drive Cleaner (5 '/47 ... . 18. 

★ ✓innovative Concepts Rip n* Be 50 16. 

INFORMATION SERVICES 

CompuServe 

★ ✓CompuServe Information Service 

(includes subscription, manual. $25 usage credit, 
monthly pubhcations) 24. 


12 Interface ... 1 year 

20 Meg Hard Drive Card (85 ms; 459. 

IOMEGA ... 90 days 

✓Bernoulli Box 20 Meg W/PC2 card 1849. 

✓10 Meg cartridge 51. 

✓Bernoulli Box 40 Meg W/PC2 card 2449. 

✓PC2B (Bootable) Card 229. 

✓20 Meg cartridge 67. 

✓Bernoulli Box Care Kit 79. 

Mountain Computer ... 1 year 

Drive Card 20 Meg (80 ms; call 

Drive Card 30 Meg (78 ms) call 

Seagate ... 1 year 

20 Meg Internal Hard Drive (w/fconfro/ferand 

cabtes, 65 ms; 409. 

✓20 Meg Internal Hard Drive for the AT 
(40 ms; 569. 

TEAC ... 1 year 

FD-56BV Drive (5y4 " haS-height) 109. 

Toshiba ... 1 year 

PC. XT 360k Drive (5y4"ha/r-he(ghf; 109. 

✓AT 360k Drive (5V4'ha/f-he/ghi; 117. 


1 - 800 / 243-8088 

CIRCLE 339 ON READER SERVICE CARD 
PC Connection 

6 Mill Street 
Marlow. NH 03456 
603/446-3383 



OUR POLICY 

• We accept VISA and MASTERCARD. 

(Only on U S. & Canadian orders.) 

e No surcharge added for charge orders. 

e Ycxjr card is not charged until we ship. 

e If we must ship a partial order, we never charge freight 
on the shipm^s) that complete the order. 

• No sales tax. 

e All shipments insured: no additional charge. 

• Allowl week for personal and company checks to 
dear. 

• UPS Next-Day-Air availabfe. 

• (X)Dmax. $1000. Cash or certified check. 

• 120 day kmited warranty on all products.* 

• To order, can us anytime Monday thru Friday 9:00 to 
9:00. or Saturday 9:X to 5:X. You can caB our 
txjsif>ess offices A 603/446-3383 Monday through 
Friday 9:00 to 5:30. 

SHIPPING 

Note: Accounts on net terms pay actual shipping. 
Continents US: For monitors, printers, and drives, 
add 2% for UPS ground shipping. (>l for UPS Blue or 
UPS Next-Day-Air. For al otf^ items, add $2 per order 
to cover UPS shipping. We wiR autorrxaticalfy use UPS 
2rxJ- Day-Air at no extra charge if you are more than 2 
days from us by UPS grourxf. Newell: For monitors, 
prirtters. arxl drives, actual UPS Blue charge will be 
added. For ail other items, add $2 per order. Aleeke 
and outsMe Continental US: 603/446-3383 for 
information. 




PC Puzzle. 


Putting the PC’s together again. 

I n the enigmatic town of Marlow, NH (pop. 544), 
there’s nothing we like better than a good fit. Fields 
and streams. Peaches and cream. You and your lean 
mean micro machine. 

In the old days, putting together a PC system was 
child’s play. But now there are thousands of programs 
and peripherals to choose from, and it takes experience 
to find a perfect match. Other com- 
panies might try to solve your PC 
puzzle by shoving in any old com- 
ponent. We always take the time 
to find the right pieces for your 
applications, your budget, and 
your existing system. 

Get the picture? 

You see, there’s no point in buying 
a board without the bytes to boot 
it. Or a printer without a port to 


prompt it. Or a game without the graphics to grab it. 

There’s a solution to all these PC puzzles, but you 
have to see the whole picture— and we’re in the perfect 
position to do it. Because we’ve helped hundreds of 
thousands of PC users piece their systems together. 

See the Connection? 

Since we spend all day helping you solve your 

PC puzzles, we thought you might 
enjoy spending some leisure time 
solving ours. So we’re offering a 
free 1000 piece PC Connection jig- 
saw puzzle to anyone who places 
a $500 order between now and 
November 31. 

Just call 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you're planning 
to visit, call ahead to make sure 
what you want is in stock. 



The PC Coonection pimie, feshiring our ooo- 
founding little maacots In one of their moat 
tanoua pones. Suitable for beginners and 
advanced users. Offer not available to net 
accounts, limit one per customer. 


For the IBM-PC (XT & AT) exclusively. 



< COmWiHT MCMO CONNCCTKM. MC . MM MCMO CONMCTON *N0 THf MCCOON CHSMCTtMta* AM nuMMMM UCNO COfWMCTlON MC M COWMCTKM M A MOtSTtMO TMAO t WA WX OF MCMO CO W M C T CM MC .IMMOM.MH 



■ NEW PLOTTERS 


should have been a real plus. 

But, while electrostatic hold-down is 
preferable to mechanical mounting, the 
MP2300’s system is no better than ade- 
quate. Even after extended smoothing with 
my hand and then with acaid, the MP2300 
did not always hold the medium down cor- 
rccdy. Air pockets occasionally foimed 
under the central portion of the plot bed, 
resulting in a few charts ruined by pen 
scarring. 

Three graphics languages are built 
in — including two that match Graphtec’s 
own MPIOOO and FP530I plotters — and 
an HPGL emulation that renders the 
MP2300 compatible with a huge variety of 
commercial software. RS-232 serial. Cen- 
tronics parallel, and IEEE interfaces are 
available. A generous 6K data buffer is 
standard. 


The MP2300 offers an unusually wide 
variety of internal character sets, including 
those for various European languages, 
Japanese, and even Chinese. Pen avail- 
ability is equally broad; water- or oil-based 
nber-tip. water-based ballpoint, ceramic, 
and ink pens can be used. On the other 
hand, the control panel is limited and not 
particularly well made, and the documen- 
tation, while complete, is dry and engineer 
oriented. Twelve DIP switches on the bot- 
tom of the plotter must be set to configure 
the interface, but they are clearly marked; 
it is not difficult to set things up correctly if 
you understand the issues at h^d. 

The internal font is not particularly at- 
tractive and might not be acceptable for 
some critical applications. The plotter also 
seems distinctly slower than its pen speed 
specification would suggest. While the 


■ The MP2300 is a lot 
more plotter than its 
ancestor and, for a 
relatively low-cost B- 
size plotter, not a 
bad value at all. 


MP2300 was some 15 percent faster than 
the older MPIOOO using the plotter's hard- 
ware font and 32 percent faster using Key- 
Chart'^ software fonts (in the native 
Giaphtec language and using the serial in- 
terface), the plotting times are still nothing 
to write home about. PC Labs also tested 
the HPGL emulation and found it some- 
what slower than the native language 
mode. Plot quality overall was good, but, 
again, not earthshaking. 

The MP2300 is a lot more plotter than 
its ancestor and offers reasonable perfor- 
mance for a relatively low-cost B-size 
plotter. There are plotters that are faster 
and produce better plots, but the MP23(K) 
is a step in the right direction for Western 
Giaphtec, and, given its price, not a bad 
value at all. 


SekonicSPL-430 

The days when the Japanese simply copied 
American designs — usually with lower 
quality and correspondingly lower prices 
— are generally over. Whether cameras, 
hi-fi equipment, or cars, Japanese prod- 
ucts are now innovative and well made. 

At first glance, the B-size Sekonic SPL- 
430 plotter seems in many ways a throw- 
back. Manufactured by a Japanese firm 
with a well-established reputation in light 
meters and chart recorders, it’s obviously a 
clone of the Hewlett-Packard 7475A, 
which has become something of a standard 
in B-size desktop plotters. Paper loading is 
similar, the design of the six-pen carousel 
is similar, the HPGL-compatible graphics 
language is similar, the physical layout of 
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dBug/EGA 

The only debugger designed 
especially for the new 
EGA graphics standard 
is now available from 
Cybernetic Micro Systems 

only ®99 (not copy protected) 


User Interface 


Font Creation Color Palette 


Multi-Window Debugging 



dBug/EGA is a 
program that 
uses six dedicated 
windows to step 
through your code: 


■ 

SOURCE 

CODE 

1 

FLOW 

GRAPH 

or 

COLOR 

■ 

FONT 

REGISTERS 


1 

COMUAND UNE 



Animation 

A free demo 
program, the 
Star Juggler, 
provides source 
code to show 
you how to take 
advantage of 
EGA features as 
you learn to 
use the debugger. 
A 100+ page 
manual, with 
numerous screen 
dumps, walks you 
through the demo. 


Animated Demo (Free with dBug/EGA) 


dBug/EGA allows 
you to create 
new characters 
easily. Issue 
the “F" command. 
Then use the 
cursor keys to 
select a pixel in 
the 8 X 14 font 
array. Then 
"+" or will 
set or reset the 
pixel. When you 
finish creating the 
new character, 
"ESC” will save 
it, and your 
program can now 
use it. New 
fonts can be 
saved to disk 
and then reloaded 
for future use. 


dBug/EGA allows 
you to easily 
alter any color 
in any palette 
register by typing 
Cn=coIor, 
where Cn stands for 
register #n. 

For example, 

C3=2 will change 
color register 3 to 
green (=2). This 
feature allows you 
to quickly try 
new color schemes 
in your graphics 
program using up to 
16 color registers. 


Font Creation 


dBug/EGA saves the “User Screen" 
when a breakpoint is reached and replaces 
it with a multi-window “debug Screen" 
for single stepping through Assembly 
Language Source Code that you 
write. dBug/EGA displays your names 
and labels along with registers, stack, and 
memory values. dBug/EGA even draws 
a flowgraph for your documentation. 
On-line help is always available, 
and the single-key commands will prompt 
for any required parameters. The 
debug screen and application (user) 
screen are maintained separately, and 
either can be viewed on command. 


FlowGraph 


Color Palette 


Requires IBM PC-XT-AT or clone, 2S6K RAM , 
EGA caid+25aK, DOS 2.0 or newer. 


dBug/EGA $99 

dBugBS (non-EGA version) $99 

EGA utility source code $99 


'California residents add sales tax. 


Cybernetic Micro Systems 

P.O. Box 3000 • San Gregorio, California 94074 U.S. A. 
Telephone: (415) 726-3000 • Telex: 910-350-5842 


CIRCLE 104 ON READER SERVICE CARD 





■ NEW PLOTTERS 


PENS AND MEDIA 

It takes more than a fancy new plotter to create slick-looking charts. 


M ost plotter owners simply start us- 
ing the pens and media that come 
with their new plotters and reorder the 
same items as needed. But they have 
many other choices, and there are many 
good reasons for considering them. The 
most important thing to know is that dif- 
ferent combinations of pens and media 
interact in very specific ways. Matching 
them is essential to extract the best image 
quality from your plotter. 

Pens are usually categorized by the 
material used for the tip and the type of 
ink used. The most common types are fi- 
ber-tip, ceramic, ballpoint, liquid-ink 
and disposable liquid-ink pens (some- 
times referred to as liquid-roller pens). 

FIBER-TIP Fiber-tip pens are by far 
the most prevalent and popular. The lip is 
usually made of nylon or a similar plastic 
of varying hardness. This tip allows ink 
to flow easily, so that plotting speed can 
be moderate to high without skipping. 
The tips can be made reasonably narrow 
or rather wide, which gives you flexibili- 
ty in selecting wide pens for headings and 
area fill and narrower pens for fine detail . 
The tips wear out over time; how quickly 
depends on the abrasiveness of the media 
and the pressure applied by your plotter. 
The pens must be capped either manually 
or automatically (if your plotter includes 
this convenient feature) to prevent the ink 


from drying out from exposure. 

Fiber-tip pens are available with either 
water-based or oil-based inks. Water- 
based ink is used for paper media, includ- 
ing both bond and coated papers, and oil- 
based for overhead transparency film. 

CERAMIC AND BALLPOINT Cera- 
mic pens protect the tip with a hard , dura- 
ble ceramic. This tip keeps a consistent 
line width over die frill life of the ink sup- 
ply . Ceramic tips are best used with stan- 
dard bond paper rather than coated 
stocks, and they must be used at some- 
what slower speeds than fiber-tip pens. 
You also have to be more carefril with 
them; the ceramic tip is rather delicate. 

Ballpoints also offer consistent and 
sharp line quality over the life of the pen, 
although their colors are usually not as 
saturated and vivid as fiber tips. Like fi- 
ber tips, they're available with water- 
based or oil-based inks, but either type is 
designed for paper media only. The oil- 
based pens are often pressuriz^ with gas 
during manufacture, which forces die ink 
to flow evenly during very high-speed 
plotting. 

LIQUID INK Liquid-ink pens are the 
Cadillac of plotting pens. Line quality is 
superb and consistent, and tips in various 
widths are available. Plotting speed 
should be much slower than with other 


pen types to assure smooth and even ink 
flow. Various materials can be used for 
the pen tips to suit visual requirements 
and the media used. 

Choosing the ink is an interesting sub- 
specialty. Ink viscosity, drying times, 
and many other factors can be manipulat- 
ed. Filling liquid-ink reservoirs can be 
messy and inconvenient, though. The 
ink can solidify in the tips, and scmpu- 
lous cleaning with solvents or ultrasonic 
cleaners is essential. 

Much of the mess and inconvenience 
of traditional liquid-ink pens can be 
avoided with disposable liquid-ink pens. 
Performance is excellent, and cost is only 
slightly higher than for fiber-tip pens (al- 
though considerably more than for reus- 
able liquid-ink pens). 

PAPER Your media options are equal- 
ly broad. Besides the obvious issue of 
size, the various types offer compro- 
mises between cost, visual appeal, lon- 
gevity, and stability under varying hu- 
midity and temperature conditions. 

The most popular choice for many us- 
ers is standard Ixind and chart paper. Pa- 
per specifically designed for plotter use is 
of higher quality than copier bond and 
somewhat smoother. Bond paper’s rela- 
tively rough surface can wear fiber-tip 
pens (so ceramic and liquid-ink pens are 
better choices), and the paper’s ahsor- 
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bency can sometimes result in ink spread 
or blotting. Even so, this is the least<ex- 
pensive media option, and good results 
can be obtained readily. 

Coated presentation paper is a high- 
quality paper with a smooth and glossy 
surface coating on one side. The coating 
prevents ink spread and gives excellent 
results with fiber-tip pens. Liquid-ink 
and ceramic pens can dig into the coating 
and clog on the paper fibers below, so 
they are best avoided with this paper. 

TRANSPARENCIES Overhead trans- 
parency film requires oil-based fiber-tip 
pens. Using plotters to prepare overhead 
transparencies is so common that many 
manufacturers include transparency film 
and pens with their units, and all make 
suitable pens available. 



Professional drafting is often done on 
a completely different type of film — my- 
lar. Mylar is st^le — shrinking or ex- 
panding little with changes in humid- 
ity — so that it is excellent for high- 
precision use. But mylar is quite 
abrasive, and sometimes silica particles 
are coated on the film to improve ink ad- 
hesion. Special tungsten pen tips are 
available for many styles of liquid-ink 
pens specifically to deal with this abra- 
sive medium. 

The media and pens supplied by your 
plotter's manufacturer are a good starting 
point for investigating your options. The 
availability of several pen widths, types, 
inks, and colors is an important factor to 
consider when selecting your plotter, es- 
pecially if you intend to use media other 
than standard paper. — Glenn Hart 



No design standard exists for storing, 
dispensing, and retrieving pens. As you can 
see from the photographs, manitfacturers 
employ a variety of techniques. The E-size 
Houston Instrument DMP-56 (above l^) can 
hold only one pen at a time in the pictured 
carriage', if you want a different color or pen 
width, you must change the pen yourself. The 
HP ColorPro 7440 (above center) and its 
twin, the IBM 6180, store eight pens in this 
Gatling gun-dike carousel, which rotates as 
needed to proffer the selected pen to the pen 
carriage. The Bruning Zeta 836 (above right) 
carries eight small pens in the pictured 
carriage, lowering each pen as needed. 


The pen tip used to create a plot determines 
the sharpness of the image and the vibrancy of 
the colors and is a contributing factor to 
plotting speed and esthetic quality. Pictured 
Iffi to right are five standard pen types: fiber 
tip. ceramic tip, ballpoint, liquid ink, and 
disposable liquid ink. The fiber-tip pen offers 
all-around economical performance: high 
speed, bright colors, and a variety of pen 
widths. Ceramic tips outlast fiber tips but 
drag speed down. Ballpoints offer 
consistently sharp line quality at very high 
plotting speeds but suffer from duller colors . 
For best overall line quality, the liquid-ink 
pen is the tip of choice, but it also ^ags plot 
speed down and is very messy. Disposable 
versions of these pens offer the performance 
of liquid ink without the mess, but they are 
more costly. The pen tips pictured to the left 
were supplied by Koh-I-Noor ( 100 North 
Street, P.O. Box68. Bloomsbury. NJ08804, 
(201)479^124). 
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The output has the same “polish" and sub- 
jective appeal as charts done on the HP. 
The ROM font is very much like the HP’s, 
too, and was more than adequate for many 
presentations. 

Using the serial port and the standard 
bit-per-second rate for all the plotter tests, 
the Sekonic SPL-430 was 1 8 percent faster 
than an HP7475A using its internal fonts, 
hut 1 0 percent slower using software fonts. 

PC Magazine Labs also tested the paral- 
lel port and found that although it didn’t 
make any difference at all on the hardware- 
font benchmark test, it improved speed in 
the software-font test by almost 30 per- 
cent. Many users would choose the sim- 
pler parallel interface, and the SPL-430 is 
quite a bit faster than the HP7475A in this 
case too. 

There are intangibles in buying any 
computer equipment, aixl frankly the Se- 
konic’s domestic distributor, Siber Hegner 
North America, is hardly a household 
name like Hewlett-Packard, Houston In- 
struments, and IBM. The Sekonic SPL- 
430 will probably be hard to locate for a 
while (although it can be purchased direct- 
ly from the manufacturer for the time be- 
ing), and service is currently offered on a 
retum-to-distributor basis. Nevertheless, 
the SPL-430 is a good perfotmer that’s 
both faster and less costly than many of its 
competitors. The new Sekonic is already 
popular in Europe, and it may do quite 
well here, too. 

Roland DPX-2000 

You may have seen the name on rock stars’ 
synthesizers, but Roland, long a leader in 
the electronic-musical instrument field, 
has been making an equal mark in personal 
computer peripherals for some time. Ro- 
land’s video monitors are very impressive, 
and its line of three plotters scored well in 
PC Magazine's plotter tests last year. Now 
Roland is extending its plotter line upward 
with the DPX-2(XX), a feature-laden, high- 
end, C-size, flatbed plotter. 

The C size is a bit unusual in a market 
crowded with either A/B- or D/E-size 
units. Architects and many other users 
need the larger sizes, but printed circuit- 
board designers and users in some other 
disciplines may find the C-size DPX-2000 


Based on the HP 7475 A (see ' 'Adding a 
Toiteh of Color: 24 Plotters. $594 to 
$5,950." PC' Muga/ine. Volume 4 Nionlx’r 
26}. the Sekonie SPL-450 (B size} tested 
signifteantly faster and eosts less than its 
preeursor, yet retains the impressive plol- 
making eapahilityof the HP. However, 
earousel design is relatively flimsy, and the 
garish eontrol panel laeks buttons to ehange 
media size and to extraet and .store pens. 



IMPACT FILE 

Sekonic SPL^ 

Siber Hegner North America Inc. 

Rve Landmark Sq. 

Stamford, Cr 06901 
(203)967-4441 

Lte Price: $1,595 

Id Short: A very competent B-size plotter 
derived from the Hewlett-Packard 7475A. 
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the plotter is similar, and so forth. 

There are some differences, however. 
On the plus side, the SPL-430’s rated plot- 
ting sp^ is higher, and both serial and 
parallel interfaces are standard. On the mi- 
nus side, the carousel is much flimsier than 


the HP design, and the operator panel con- 
sists of a flat membrane rather than dis- 
crete buttons. 

The panel is reasonably complete, but 
lacks buttons to extract and store pens and 
to change media size. On the SPL-430, 
you must change a DIP switch on the rear 
of the plotter to indicate whether the medi- 
um is A, B, or the European equivalent 
size, which is much less convenient if you 
routinely use both A- and B-size media. 
The membrane “buttons” are garish or- 
ange and yellow — ^a color scheme that de- 
tracts from the professional appearance of 
the plotter. 

But my impressions of the SPL-430 be- 
gan to change as soon as 1 started plotting 
with it. Plot quality is first rate, very much 
in the same league as the HP/IBM plotters. 


PC MAGAZINE ■ OCTOBER 14. 1986 
206 



PROBLEM: There’s just no easy way to move from one 
software program to another. 

THE SOFTLOGIC SOLUTION: Software Carousel 


Now you can keep up to 10 programs 
loaded and ready to run. 

Hard to believe, but some people are 
happy with just one kind of PC software. 
W?ll, this is not a product for them. 

But if you’re someone who 
depends on many packages, all 
the time— someone who’d use 
several programs at once if you 
could, well now you can. With 
Software Carousel. 

Why call it “Software 
Carousel”? 

In some ways, Software 
Carousel works like the slide 

G ' ?ctor youVe used to. You 

a handful of pictures, vieu’ one at a 
time, then quickly switch to another. A 
simple idea, with powerful possibilities 
for computing. 

Here’s how it works. When you start 
Software Carousel, just tell it how much 
memory you have, load your software and 
go to work. 

Need to crunch numbers? Switch to your 
spreadsheet. Need your word proces.sor? 
Don’t bother saving your spreadsheet file. 
Just whip over to your document and do 
your work. Snap back to your spreadsheet, 
and it’s just like you left it. 

With up to ten different programs at your 
fingertips, you’ll have instant access to your 
database, communications, spelling checker, 
spreadsheet, \vord processor, RAM resident 
utilities, languages, anything you like. 

Reach deep into expanded memory. 
TTiis could be the best reason ever for 
owning an expanded memory card, like the 
Intel Above Eioard , AST RAMpage, or any 


card compatible with the L/I/M Extended 
Memory Standard. 

Software Carousel puts programs into 
this “high-end” memory for temporary 
storage when they’re not in use. And 

switches them back out when 
you want them. It’s fast, effic- 
ient, and easy. 

If you want, Software Car- 
ousel will even use your hard 
drive for swapping. Just allo- 
cate a portion for sttirage, and 
go to work. 

Sidekick, Superkey 
and Ready. All at the 
same time. 

You know what happens if 
you try loading two or more RAM resi- 
dent utilities at once. You 
get crashed keyboards, 
frozen screens, all kinds of 
interference betw een pro- 
grams fighting for control. 

With Software Carou- 
sel, you can have as many 
accessories and utilities on- 
tap as you want. Just load 
different ones in different 
Carousel partitions. Since 
they can’t see each other, 
they can’t fight. 

The easy way to 
maximize PC power. 

With all this power, you 
might think Software Car- 
ousel is complicated and 
difficult to use. Not so. Set 
it up once, and it will re- 
member forever. Better still, 
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Carousel will look for the programs you 
use most often, and c^imize them for the 
quickest access. 

You can spend a lot more money, and 
still not get the convenience and produc- 
tivity increase of Software Carousel. 

The way we see it, there are certain 
things you have the right to expect from 
your computer. Access to your software is 
one of them. And at our special introduc- 
tory priceof just $49.95*, Software Carousel 
is the best way to get it. 

But hurry. This price won’t last long. 
Order today at 800-272-9900 (603-627- 
99(X) in NH) or send the coupon below. 

Special combination pricing is available 
for the purchase of Software Carousel 
and other SoftLogic products, including 
Cubit, DoubleDOS and Disk Optimizer. 


*plu» S5.00 shipping and handling. 


4X 

BX 

12X 

16 X 





_ 





L 




With Software Carousel 
runrunginRAM you can 
load a program ar>d retrieve 
a trie up to 15 times faster 
Test corxJucted on an IBM XT 


^SoftwareCarousel®49’^* 

YES! Send me copies of Software Carousel at the 

special introduaory price of just $49.95.* 

Name 

Company 

Address 

City 


Check Enclosed □ 
Card 0 

Signature 


State/Zip_ 

VISAD 


MCD AMEXD 
Exp. Date 


SoftLogic Solutions, Inc. 
530 Chestnut Street 
Manchester, NH 03101 
800-272-9900 
(603-627-9900 in NH) 


ScrrLoGic 

SOLUTIONS 


Call today: 800-272-9900 
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A CLOSE-UP LOOK AT PLOTTER PERFORMANCE 


The most important test of a plotter s performance is plot quality'. 
Representative output from the desktop plotters reviewed in this 
issue is pictured below. The .samples .shown are a ftll, a diagonal 
line pattern, a cross-hatch pattern, and text. The diagonal and 
cross-hatch patterns are the best tests of a plot’s quality because 
the machine mu.si accurately c<H)rdinate the simultaneous motion 


of its vertical and horizontal motors. The completeness and qiuili- 
ty of the fdled bars, however, depend more on the width of the pen 
than on the machine itself: as you can see from these sample filled 
bars, which were made with a variety of wide and thin pen tips, 
ink coverage varies. Also, the quality of the te.xt was fairly consis- 
tent among desktop plotters reviewed. 




CANADA 



CANADA 



U.S. 



CANADA 



EUROPE 



EUROPE 


Western Graphtec MP2300 

U.S. 
CANADA 
EUROPE 



SekonlcSPL-430 


Roland OPX-2000 



U.S. 

CANADA 

EUROPE 


Hewlett-Packard ColorPro 7440 



EUROPE 


IBM 6180 


Our two Editor's Choices, the IBM 
6180 and the Hewlett-Packard Co- 
lorPro 7440, produced quality plots 
that were marred only by a slight 
wriggle in the diagonals. The West- 
ern Graphtec MP2300 gave good 
results hut. suffered from variances 
in the diagonals and from a flatness 
in the letter O. The excellent plots of 
the Sekonic SPL-430 were troubled 
only by slight bleeding at the cor- 
ners. The outstanding plots of the 
Roland surpassed all others in their 
detail and accuracy, highlighted by 
sharp corners, straight diagonals, 
and first -rate text. 
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PROBLEM: Handling your need for more megabytes, 
without spending megabucks on a new drive. 

THE SOFTLOGIC SOLUTION: Cubit™ 


Now get up to twice the capacity from 
all your storage media. 

You know what happens. TTie more you use 
your computer, the more information you 
create. And the faster you fill up your disk. 

The 10MB drive that once seemed enor- 
mous is now jammed with important 
files. That 20MB that should have 
lasted years is crowded in a 
matter of months. 

Of course you could keep 
buying bigger hard drives. 

Or you could get Cubit and 
get the maximum storage 
space fiom the drives you 
already have. 

What is Cubit? 

In brief, Cubit is an advanced software tool 
that automatically reduces the number of 
bytes required to store a file, then converts the 
file back to its original size when retrieved. 
Some programmers call this effect “data 
compression,” others, “disk expansion.” Either 
way, the result is the same. 

Here’s how it works. When Cubit com- 
presses a file, it first compares each word to its 
massive English word diaionary. W^rds that 
match are reduced to a predetermined code of 
just one, two or three bytes each. It then saves 
the abbreviated version to disk. Decompres- 
sion works just the opposite. 

To accommodate other words and symbols. 
Cubit uses two more compression techniques. 
One assigns new, shorter codes to unusual 
words. Another compresses according to the 
frequency of character strings in non-text data. 
So IK) matter what kind of files you create, 
Cubit ensures maximum space savings. 

Best of all, you’ll be using the same fast, 
reliable data compression techniques used 
on mainframe computers for decades. 


How much disk space will you save? 

Because the vast majority of data created 
on PC’s is standard ASCII text— letters, 

numbers and other English 
language symbols— we’ve 
optimized Cubit for word 
processing and database 
files. With these, you’ll get a 
minimum of 50% expansion on 
up to a full 100% or more. 

At the same time, you can 
expect a significant 30% to 
50% improvement with 
other kinds of data. Including 
spreadsheet files, program code, 
graph and image files, even binary 
data. 

And Cubit works just as well 
with floppies and tape cassettes as it 
does with hard disk drives. 

Run Cubit where you want, 
when you want. 

Maybe you’ll want to use Cubit 
for all your files, or maybe just 
some. So Cubit lets you specify 
exactly which files to work on 
and which ones to leave alone. 

In RAM resident mode, 

Cubit works quickly and 
invisibly, compressing and 
decompressing right from 
within any program you run. 

Or use Cubit’s powerful file 
management mode. It supports 
wild-card and global file names, 
and addresses sub-directories 
up to thirty levels deep. 

Save time and money, as well 
as disk space. 

A compressed file is a smaller 
file. So with Cubit, back-ups 


take less time, as well as less space. And 
communicating compressed files means 
significant savirrgs on phone line charges. 

Any way you look at it, Cubit will pay for 
itself in no time. And that’s especially true now. 

Special limited time offer. 

Buy Cubit now and you’ll save even more. 
Because for a limited time, you can buy Cubit 
at the special introductory price of just $49.95.* 
But hurry. This special price won’t last long. 

Ask for Cubit at your computer dealer. Or 
order directly from SoftLogic Solutions by 
calling 800-272-9900 (603-627-9900 in NH), 
or mail in the coupon below. 

Special pricing is available when you buy 
Cubit along with other SoftLogic products 
iiKluding DoubleDOS, Software Carousel 
and Disk (Optimizer. Ask for details. 


# Cubit™ «49«- 

YES! Please send me copies of Cubit at this special 

introductory price. 








Check Enclosed □ 

VISA □ MC □ AMEX □ 

Card i 

Signature 

Exp. Dace 


SoftLogic Solutions, Inc. 
530 Chestnut Street 
Manchester, NH 03101 
800-272-9900 
(603-627-9900 inNH) 


ScftLook: 

SOLUTIONS 


Call today :800-272-9900 


Sj 

*plu» SS.OOthippint and handling. 
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■ NEW PLOTTERS 


■ The DPX-2000 
senses the pen type used 
and adjusts the writing 
speed and pen pressure 
automatically. A soft- 
landing system prolongs 
tip life. 


a good trade-off between bulk and plot di- 
mensions. 

The DPX-2000 can be used horizontal- 
ly or at angles of up to 80 degrees with the 
optional $395 DPS-2 stand. This is a beau- 
tiful. heavy-duty, chromed-bar stand that 
adds to the aesthetic appeal of the system. 
An electrostatic hold-down system secures 
the medium to the plot bed. The “suction’ ’ 
is a bit stronger than that of some other 
electrostatic systems and holds the medi- 
um flat and secure. 

The DPX-2000 senses the pen type 
used and adjusts the writing speed and pen 
pressure automatically. A soft-landing 
system prolongs tip life. The selection of 
available pens is very broad: it comprises 
water- and oil-based fiber-tip, ceramic, 
water-based ballpoint, and oil-based pres- 
surized ballpoint as well as liquid-ink pens 
developed by Staedler of West Germany. 

The DPX-2000 is the first Roland plot- 
ter to cap its pens automatically, and if a 
drawing command is not issued for a min- 
ute or so while a pen is over the media sur- 
face, the pen is returned to its stall to pre- 
vent drying. 

The operator panel is a masterpiece of 
functionality and visual appeal. An LED 
readout displays the current x and y coordi- 
nates of the pen head; a button resets the 
origin from the default center point if de- 
sired. Other buttons extract the pens, en- 
able the automatic pen-handling fiinctions, 
position the head to the upper right or low- 
er left, set scaling points in the PI , P2 HP 
tradition, position the head, adjust pen 
pressure, enable the electrostatic hold- 



T/ie RoUtnd DPX-200()1C sizet offers 
advanced desii^n and superb outpul as well as 
a high price and slow plonin^ speed. 
Features ahoutul on this machine. An 
e.xceilent electrostatic hold-down system 
secures the media. An automatic sensor 
adjusts writing pressure and .speed to pen 
type, prolonttintt tip life. An autonuttic 
cappinst mecluuiLsm prevents pen tips from 
drying out. The contnti panel leaves notbinyt 
U} he desired, visually or operationally. For 
pure, lop-of-the-line qtudity. the OFX-20I)0 is 
a marvel. But it's also as e.xpensive as some 
D- or even a few E-size plotters. 


down system, clear the generous 15K-by1e 
input buffer, and mote. 

The DPX-2000 has both serial and par- 
allel ports. Sixteen DIP switches and a ttr- 
tary bps-rate dial accommodate a variety 
of operating environments. 

The DPX-2000’s pen speed is rated at 
about IS inches per second, which is rea- 
sonably fast, but it was far from the fastest 
we tested. Mechanical resolution is rated 
at a good .0125 mm, although the smallest 
step the software recognizes is twice this 
value. 

The plots produced by the DPX-2000 
were first rate. Their detail and accuracy 
were excellent, perhaps the best quality PC 
Magazine Labs has obtained to date with a 
flatbed plotter. Surprisingly, the Roland 


FACT FILE 


Roland DPX-2000 

Roland DG 

7200 Dominion Circle 

Los Angeles. CA 90040-3647 

(213)685-5141 

LM Price: $5,495 

In Short: Elegant. beautiAilly buih, and pre- 
cise— but not the fastest plotter, and raditf 
pricey for the feanires and performance of- 
fered. 
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plotter turned out to be much slower than 
we had expected. 
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INIRODUCING 


PhotoMetric 200 


THE NEW LEADER IN 
DESKTOP SLIDE MAKING. 


2048x2048 RESOLUTION SLIDES 
IN 1000 BRILLIANT COLORS 

• Everything you need: 
PhotoMetric 200 Desktop m 
Film Recorder, PC Board, ^ 
and PhotoMetric software. 

All for $5995. 



TERRIHC SUDES FROM POPULAR 
SOFTWARL 

• Use software like Freelance” 
■k Microsoft Chart” ChartMaster," 
^ Lotus 1-2-3,' Picturelt” and 
I more. Call for the list. 


T 1 Vi 



HND OUT ABOUT n Call 1-800-556-1234, Ext. 533. 
In California, call 1-800-441-2345, Ext. 533. 


General Parametrics Corporation 


Hie moken of VIDEOSHOW” 


Abo ovaioble: PhotoMelric 200 VS, $4195: for use wHh VideoShow 160. 


General Parametrics Corp., 1250 Ninth Street, Berkeley, California 94710 

VideoShow. PhotoMetric and P>cturelt are trede<narksolG«nenlPvwnetnc*Corporation Lotuaartd 1*2*3are registered trademarksof Lotus DevektotnentCorp MicrosottChartisa trademark of Microsoft 
ChartMaster is a trademark of Decisioft Resources, loc. Freelance is a trademark of Graphic Communications. Inc IBM is a trademark of international Business Machines Corp 
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Business PEirtners. 


Choosing the right business partners can be 
a delicate task. You want partners that fit your 
style. Partners that work as hard as you. You 
want business partners like WordPerfect 4.1, 
WordPerfect Library and MathPlan. 

A best seller. 

According to market research firm InfoCorp, 
WordPerfect 4.1 is now the best-selling word 
processor for the IBM PC. For good reason. In 
response to user feedback, WordPerfect has been 
perfected and re-perfected until it is now unsur- 
passed in business features and functionality. 
Impeccable partners. 

With WordPerfect Library and MathPlan, the 
best seller now has two unbeatable partners. 

Called “almost a must buy” for WordPerfect 
users (PC Week, June 3, 1986), WordPerfect 
Library is a comprehensive collection of utilities 
and functions which make it easy to integrate 
WordPerfect, MathPlan and other programs. 
The Library Shell allows you to put multiple 
programs from WordPerfect Corporation into 


memory so you can switch back and forth 
quickly and easily. The Clipboard lets you move 
information between programs. The Library 
also includes a multi-function Calculator, 
Calendar, File Manager, Macro Editor, 
Notebook and Program Editor. 

MathPlan is the spreadsheet program that 
is comparable to the number one spreadsheet, 
with one important plus: compatibility with 
WordPerfect. MathPlan graphs and charts can 
be integrated with WordPerfect text-a perfect 
combination. 

Start your partnership. 

Get together with three partners that will 
add corporate strength to your company. 
WordPerfect 4.1, WordPerfect Library and 
MathPlan. The perfect business partners. For 
more information, call or write WordPerfect 
Corporation, 288 West Center St., Orem, 

Utah 84057, (801) 227-4000. 

Versions also available for ^ T 1 C 

Worarferiect 

CORPORATION 
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■ NEW PLOTTERS 


"iTp Plotters: Summary of Features 

rra 


SpedflciUons 


IBM 6180 


SB 

HPColOiPro 

7440 


WSstern OrapMet Sebmic 
MP2300 SPL-430 


Rolaiid DPX-2000 


Retail price 

$1,285 

$1,295 

$1,250 

$1,595 

$5,495 

Maximum paper size 

A 

A 

B 

B 

C 

Paper movement 

Ratbed 

Ratbed 

Ratbed 

Roller bed 

Flatbed 

Paper hokJ system 

Grit wheel 

Grit wheel 

Eiecbostatic 

Pinch wheel 

Electrostatic 

Number of pens 

8 

8 

8 

6 

8 

Pens auto-capped 

• 

• 

• 

• 

• 

Maximum pen speed (inches per secorxJ) 

16 inches 

16 inches 

15.7 inches 

22 inches 

15.7 inches 

Adjustable pen speed 

• 

• 

• 

• 

• 

Step size 

0.001 inch 

0.001 inch 

0.0039 inch 

0.001 inch 

0.0005 inch 

Accuracy 

N/A 

N/A 

±0.3% 

0.3% 

±0.2% 

Buffer size 

60 bytes 

60 bytes 

6K bytes 

N/A 

15K bytes 

Act as digitizer 

• 

• 

• 

N/A 

• 

Auto paper feed 

o 

0 

O 

0 

O 

Weight (pounds) 

9 

9 

13.2 

15.4 

38 

Interface 

Serial 

Optional 

Optional 

Standard 

Standard 

Standard 

Parallel 

N/A 

N/A 

Standard 

Standard 

Starxiard 

IEEE 

Optional 

Optional 

Standard 

Option aJ 

N/A 

Programming 

HPGL 

• 

• 

• 

• 

• 

Proprietary 

o 

0 

• 

0 

o 

Other 

O 

O 

O 

0 

o 

Bundled software 

0 

o 

o 

o 

0 

Sublaetive Evaluation 

Quality of construction 

iritit 

★ ★★ 

it* 



Ease of pen use 

itirit 

itirit 

*** 

★ 

**** 

Ease of paper insertion 

★★★★ 

iriririr 

** 

★★ 

*** 

Overall plot quality 

iririr 

★ ★★ 

** 

★★★ 

**** 

N/A - Not avall^)le •— >b8 O — No 

★ — Fair ★★ — Good 

★■A*— NteryQood 

**** — Excellent 

—Indicates EdHorts Choice. 


EXPLANATION OF FEATURES: Plot- 
ters are categorized according to the Maxi- 
mum paper size they can accommodate. 
Size A is 8'A by ii inches, B is II by i7, C 
is 17 by 22, D is 24 by 36, and E is 36 by 
48. Paper movement and Paper hold 
system are explained in the introduction 
to the reviews. Number of pens is self- 
explanatory. Pens auto-capped refers to 
automatic pen-capping capability, which is 
necessary to prevent drying of die pen tips. 
Maximum pen speed is the fastest spe^ 
(rates can vary depending on whether the 
pen is moving diagonally or along the x or y 
axis). Almost all plotters allow for Aifjust- 
able pen speed, but, while some let you 
specify any speed within their range, others 
can adjust sp^ only in fixed increments, 
which are sometimes set by switches rather 
than by software. Step size and Accuracy 
are the major determinants of a plotter's 
ability to create sharp and detailed plots. 


Step size is measured in either the number 
of steps per inch or by a distance measure- 
ment. At least theoretically, the more steps 
per inch, the better the resolution. The 
measure of accuracy used here is the per- 
centage of accuracy over a long pen move. 
BulTer size shows the amount of RAM 
built into the plotter itself for storing 
instructions. Some of the plotters tested 
let you add RAM to expaiid the buffer size. 
Soine plotters allow digitizing by letting 
you move the pen head with cursor keys to 
a desired location, then send its position 
coordinates to the computer by hitting a key 
on the operator panel; hence the Act as 
digitizer entry. Auto paper feed indicates 
capability for producing a sequence of 
plots without manual intervention by using 
a batch process (the graphics software 
in use must also allow this; most busi- 
ness graphics and small C^AO programs 
currently do not). 


The interface section shows what type of 
interfaces are available or standard. Most 
personal computers use either Serial 
RS-232 or Prtraliei Centronics Interfaces. 
The IEEE Interface, also known as CPIB 
(General Purpose Interface Bus) or HPIB 
(Hewlett-Packard Interface Bus), is 
designed primarily firr scientific and 
control applications. 

The programming section lists graphics 
command languages. HPGL, the Hewlett- 
Packard Graphics Language, is emerging 
as a de facto standard. Proprietary indi- 
cates a manufacturer's own command set. 
Other indicates that a manufacturer chose 
to emulate a graphics language other than 
HPGL. Bundled software indicates 
whether any commerciai graphics software 
is iiKluded with the plotter. 

Subjective Evaluation of four key con- 
siderations reflects the opinion of contribut- 
ing editor Glenn Hart. 
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Graphics Solution 

ATI’s **Sinall Wonder" Graphics Solution has 
never been slow to pick up compliments, particu- 
larly in the area of multi-mode flexibility. Much of 
the credit for this is due to ATI’s use of advanced 
technology. Therefore it’s not very surprising that 
Lotus - the world’s leader in software - has certi- 
fied the "Graphics Solution" for 132 x 44 mono- 
chrome spreadsheets and 640 x 200 7 color 
graphics so you can see more spreadsheet and 
sharper, more colorful graphs on 1 -2-3 (2.0) and 
Symphony (1.1). 


At ATI, we think we’ve developed a better graphics 
card. It just might surprise you how much better. 
Call us at ( 416 ) 477-8804 for more information. 



COLOR SOFTWARE ON 
MONOCHROME MONITOR IN 16 SHAOES 



HERCULES COMPATIBLE 
MONOCHROME GRAPHICS 


ASHTON-TATE FRAMEWORK II 
4 COLORS. 640x200 ON DESKTOP 
16 COLORS. 640x 200 GRAPHICS 



PC PAINTBRUSH 

16 COLORS. 640x200 GRAPHICS 


DISTRIBUTORS 
FA. COMPONENTS 

NY (718) 507.1444, ouUide NY (800) 847-4148 
IN (219) 432-8540. outside IN (600) 331-7967 
SC (803) 288-2422, outside SC (600) 845-2747 
W A (800) 321-6012. outside W A (800) 426-1412 
8A1 Americe -MD (301) 459-2100. outside MD (800) 636-9579 
CompuServe > CAN (416) 477-6088 

EMJ Data • ONT(800) 265-7212, outside ONT (800) 637-2444 


Electronic Marketing Specialists 

S.CA (714)832-9920. (818)708-2055.(619)560-5133 
N.CA (408) 245-9291 , UT (801) 268-9866 
CO (303) 745-0745. AZ (602) 840-8855 
WA (206) 575-0223 — - 

at\ also h as ^ 

drivers 

FOB 


TSbnobk!'^ 


'Trademarht; Lolut. t-2-3. 


Symphony. — Lotu* DevetopmenI CotporaUon; Framework II — Aahton-Tatt 
Inc.: PC PaIntbrwah * — Z-Soft Inc.; IBM — International BualneM Machinea Inc.: Hercwlei 
— Herculea Computer Technology Inc. 



THE 

soumoN 


• Hercules Compatible 

• Runs Color/Graphics Software on Monochrome Monitor In 
16 Shades Without Pre>Boot Drivers 

• High Resolution Color/Qraphics — 320x200 16 Colors 

~ 640x200 4 Colors 
— 640x200 16 Colors 


• IBM Compatible Color/Graphics 

• 132 Columns in Either Color or Monochrome 

• Lotus Certified Drivers for 132 Columns and 640x200 
High Resolution Color/Graphics 

• Drivers for 640x200 High Resolution 16 Colors on 
Framework II 

• Parallel Port and Serial Port Optional 

• 2 Year Warranty 

• $299 Suggested Retail 


Small Wander Frtm 

450 Esna Park Dr. 
Markham, Ontario, Canada L3R 1H5 
TELEX 06-966640 (CMC-MKHM) 



Technology you can Trust. 

CIRCLE 540 ON READER SERVICE CARD ■“ 

-Thi* Lotu* logo !• uaed fay permlaalon ol Lotui Development Corporatioa. 


The Graphic* Solution haa aucccaafully pimixl cenipntlMllty teating artth 1-2-3 (2.0) and Symphony (l.l) 
on an IBM PC-XT with PC-008 3.1. The Gr^ca Solution muat ba inatallod. 






■ NEW PLOTTERS 



"lip E D 1 T O R ’ S 
iraid CHOICE 


SeU'ctiufi an Editor s Choice from 
amonfi thc.se ftvc AEC plotters mt/.v 
nt>t at all easy. Each of the units 
evaluated has merit and all do a 
job in one or more of their 
functions, tluni^ih each suffers from 
.some drasvlHicks as well. The joint 
winners in this review are the Hew- 
lett-Packard ColorPro 7440 and 
the HiM 6IH0 twins. Hoth are man- 
ufactured by Hewlett-Packard and 
are e.s.sentially the .same machine. 
They are very capable and prinluce 
lovely bu.siness pre.sentation graph- 
ics. Considering that they produce 
only A-.size plots, they are on the 
pricey .side, hut they ojfer eight pens 
instead of the two pens offered by the 
plotters they replace (for only $150 
more than those machines). Six-pen 
B-.size plotters offered by hoth com- 
panies cost alyout $(^)0 more. If you 
need only A-size output, either the 

HP or IBM version of this machine 
will deliver reliable serx ice for 
years to come. 




Even using its parallel port and liber-tip 
pens, the DPX-2()00 was slower than other 
plotters with nominally lower speed rat- 
ings. The plotter automatically slows 
down another 6 to 9 percent with ceramic 
pens. 

The DPX-2(XX) is a beautifully built, 
high-precision device with an excellent 
control panel, advanced pen handling, 
and, most important, superior output qual- 
ity. It’s also quite costly in a plotter m^et 
where good D- and even E-size plotters 
can be had for about the same price or per- 
haps even less, and it’s definitely on the 
slow side. 

I find the DPX-2000 an app^ling de- 
vice, but after weighing the evidence as- 
sembled by the Labs, you should check it 
out carefully yourself to see if its particular 
features meet your needs , Ej 


Glenn Hart is a contributing editor of PC 
Magazine. 
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Sudden AT P c c i Hi. 
What WMild You Do? 


Y 

ouh 


I ou turn on your AT " computer anil 
suddenly It starts to happen. Your computer 
starts gasping lor information because your AT 
battery is dying. The simplest data, like the 
lime and dale, becomes a struggle. All vital 
signs start lading horn the screen. Without 
action, the victim will soon lapse into 
unconsciousness. 

Whcrt would you do? 

Until recently you would have been powerless 
to save your AT computer. 

Replacement batteries were not readily available. 
All you could do was stand by helplessly as 
your computer's life source drained away. 

But now. with the help of IBC. you can resurrect 
your AT. by using IBC's simple method of 
CPR- Computer Resuscitation. Just plug In 
one of IBC's new Tadiran high-energy lithium 
batteries, and your AT will have a new 
lease on life. 


The Tadiran Replacement Battery from IBC saves 
you from an Inevitable crisis. Every one of the 
million ATs. compatibles and clones In use today 
will lace this emergency In the coming months. It 
could happen a few weeks from now, or maybe In 
a year. The lifespan of currently Installed batteries 
varies from one month to 3 years. 


Please send me an IBC AT Battery for S27.50 
(CA residents add 6.5% tor sales tax) 


Don't 

deicnf. 

Order today. 

Shipping S3 00 per baneiy 


• Clock calendar function fades and disappears 

• Configuration files vanish 


Steps to Take In Case of Sudden AT Death 

• Do not panic 

• Do not move Injured computer 

• No need to call repairman 

• No need to call manufacturer 


Just call IBC, and you will gel Immediate 
shipment of your new Tadiran AT replacement 
battery. The life you save will be your 
computer's. 

Corporate quantity 
discount available. 


Don't let time run out on your computer. 
Protect against down time! 


Nam» TWi 

Compiny Name — 


Buy an IBC battery now. so you always have a 
back-up. 


IBC Battery Features: 

> Meets or exceeds all manufacturer's 
specifications 

• Warranted for In-use life of 3 years 

• 10-year shelf-life 

• For IBM/AT. Compaq 286 series, and all other 
AT compatibles and clones 

• Easy to Install 

If your compufer should exhibit the following 
warning signs, you must take action Immediately! 

mi'AI n I nd til wa Ir d O nyrt M MvndBonri g i a iri i MwWrwi 


NUke ol compuMt 

Make nwwy orOw or chtdi payoM to 

□ ChKk enclosed* mtarntbonal Battery Corpotalion 

□ Mcslercard or Vtsa # 

rjfilirrwahnn 

‘We need 7 working d^rs lor cheek to dear 

International Battery Corporation 
6860CanbyAve. #113. Reseda. 
CA 91335 (TLX 6975427 + ) 

To order cat); (800) 225-9359 CA 
(800) 654-3790 US 
Other inquiries call; 
■■ maWWH (810)609-0516 



Coinpae 2S6 • « regwtw«e nemiwii ol Cetnpn Coreoraxw 
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The new 
Version 2 

IxLYNX 

Trackball 

a quality product 

from Honeywell 


A Productivity Tool ^o'l^ 
For Applications Software 


E nhance your efficiency on spread- 
sheet, data base and word prcKessing 
software with a professional cursor 
control device made for the IBM PC/XT™ 
and other 100% keyboard compatibles. 

Stop hitting arrow keys, quit jumping in 
and out of NUM-LOCK...get on the 
juLYNX ball and find out what cat-like 
cursor motion is all about. Move up to a 
higher level form with microprocessor 
intelligence that will allow you to purr 
across the screen instead of just mousing 
around. 

/uLYNX piggybacks with your keyboard, it 
DOES NOT use up a serial port. 


mLYNX comes with a software driver for 
text or graphics mode to emulate either 
keystrokes or mouse commands. /uLYNX 
lets you customize a button function and 
cursor rate template, then save it right 
with your program. /xLYNX has a pop-up 
macro menu for the advanced user. 
/uLYNX sits where you need it without 
taking up a lot of desk space. /xLYNX is 
simple to install and even easier to use. 

LYNX... for the serious user of practical 
software who wants to enhance 
action and productivity. 


Honeywell 

^ Ditc Inslniiiieiili Sgbsiiliiiy 

102 East Baker Street • Costa Mesa, CA 92626 
714-979-5300 Ext 223 • 800-824-3522 



GEM DRAkVif Jlrxlrnurliol DigiUlRneirch Iik SIDEKICK i$.i trademark of Borbmi Inll Mulliplanis4lr«lrmjrkof MKn>»uflCom DESt^is i lr*drmjrkof Qiurlerdfck OtOriunupditJ lrjdfiTMrki>f ElrcirunK 
Arts. PC. Painibruth IS a tr«iem4rk of ZSufi Corp Lotus l-2-.lsnd Symphony jrr trademarks of Lotus Devrkipmrnl Curp Framework is a trademark of Ashton -Tale IBM-l*ClXT is a trademark of IBM Corporation 
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EASIER THAN DOS DEBUG: 

SIX UTILITIES FOR 
BYTE-LEVEL EDITING 


Byte editors specialize in 
‘ ‘unerasing’ ’ files, but their 
capabilities go further. 
They put the power 
normally reserved for 
professional programmers 
into the hands of 
nontechnical users. 



ou already possess one of the most powerful 
programs for probing memory and modifying disks. With DEBUG, 
which is included on the DOS supplemental disk, you can change any byte 
on any disk, recover erased files, disassemble programs to see how they 
work, and even watch programs execute one step at a time to find flaws or 
hidden secrets. The trouble is, DEBUG is primitive, cantankerous, and 
painful to use for routine chores. Although it can do nearly anything, you 
can spend the better part of a day getting the results you want. 

For $100 or less, you can buy one of several programs that do most of 
what DEBUG does (with the exception of disassembling programs) but do 
it better — or at least more easily. Using menus 
instead of DEBUG’s commands, they offer 
dedicated procedures that put you in charge of every byte in your system. 
The best-known product in this category is The Norton Utilities, but many 
users don’t realize that it isn’t the only option. Disk Toolkit, File Recovery 
System, PC Tools, Super Utility, and Disk Mechanic offer similar capabil- 
ities. These utilities put the power normally reserved for professional pro- 
grammers into the hands of nontechnical users. 

At the heart of most of these programs is file recovery, the ability to res- 
urrect files inadvertently or prematurely erased. DEBUG can effectively 
retrieve any file consigned to oblivion (see PC Lab Notes, PC 
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Muauzini’. Volume 5 Number 7), but only 
with great elTort and eonfusion. The bead- 
aches you'll save by using a utility’s file- 
recovery feature can easily be worth its 
price. The powers of these utilities go well 
beyond file recovery, however. They're 
called “byte editors” becau.se they spe- 
cialize in byte-level mtxiification of the 
data on fioppy and hard disks. 

Editing BYTES with all the byte edi- 
tors reviewed here and with DEBUG, you 
can view and modify any byte anywhere 
on a disk. While word processors and text 
editors are limited to standard ASCII text 
files, byte editors can mixlify data whether 
or not it is in a file. For example, they can 
work with disk directories, fxwt records, a 
disk’s file alUxtation table (FAT), or the in- 
ner workings of programs. 

These capabilities may not sound useful 
to you. but once you’ve tried them you’ll 
find them invaluable. For instance, you 
can change the text that commercial pro- 
grams display to let you know what ver- 
sion of the program is running. I used a 
byte editor to add a message to the printing 
menu of each installation of my favorite 
word pr(x.essor(l have several versions in- 
stalled to handle a number of incompatible 
printers), liach time I brxit up any version 
of the program, it tells me which printer 
driver it uses. 

Byte editors can help you organize your 
disks by giving you tbe ability, often under 
menu control, to alter any aspect of the di- 
rectory enUy of a file or subdirectory and 
even automatically sort entries alphabeti- 
cally or by date. You can change not only 
the name but the time and date stamps and 
the attributes of any file. Altering file attri- 
butes allows you to hide and/or write-pro- 
tect individual files, a feature that can be 
invaluable if you share your PC with sever- 
al other users. You’ll never again worry 
about anyone’s poking anrund in or eras- 
ing important files. 

When you make an otherwise unfixable 
mistake, byte editing of direetory entries 
can come to the rescue. Once, while cruis- 
ing through BASIC. I accidentally created 
a file with an impossible name eontaining 
several graphic characters. (I don’t know 
how I did it, and I’ve not been able to du- 
plicate my efforts.) Not only did DOS re- 
fuse to erase the weird file — or even admit 


that it existed — but the file prevented my 
backup system from working properly. I 
expunged the demon file from the disk us- 
ing the disk-sector-mrxlification abilities 
of a byte-level editor. 

Byte editors are also valuable when you 
want to enter one of the short programs, 
modifications, or bug fixes that appear in 
PC Magazine without tangling with DE- 
BUG, Mixlifications become much easier 
to perform under control of a full-screen 
editor. 

Most byte editors have file- and disk- 

■ When you make an 
otherwise unfixable 
mistake, byte editing of 
directory entries can 
come to the rescue. 

searching abilities to help you find the 
bytes you want to edit. They compare a 
string of text or hexadecimal bytes you en- 
ter with disk information and tell you every 
time they find a match. For instance, you 
can search for every (xrcurrence of the 
word copyright on a disk and find out who 
wrote the programs. Or you can use key 
words to find text that has been erased and 
separated from the rest of the erased file. 

Byte editors often allow you to make 
lost information useful again by copying 
an individual sector of disk data into a new 
file. Two of the programs reviewed in this 
article. Disk Mechanic and Disk Toolkil, 
can even fomiat individual disk tracks. 
Most byte editors allow you to test your 
disk drives themselves for bad sectors and 
other potential troubles. Some add the 
ability to find files that you’ve misplaced, 
usually because you've forgotten in which 
subdirectory you’ve stored them. The Nor- 
ton Utilities includes a special program 
dedicated to that function. 

EQUAL EFFECTIVENESS All six of 
the byte editors reviewed here handle their 
duties efficiently. They differ primarily in 
the combination of features that they offer 


and the case with which they allow you to 
carry out each function. 

The file recovery features of all the pro- 
grams are about equally elTective. Those 
that automatically select and restore clus- 
ters. or just suggest clusters to restore, suc- 
ceed and fail under exactly the same cir- 
cumstances. A single era.sed file on a disk 
will be no problem for any of them; once a 
disk becomes scattered and several files 
are simultaneously blown away, however, 
recovery becomes chancy no matter what 
Ux)l you use. You’ll have to check every 
cluster to see if it contains any of your trea- 
sured text. 

Nearly all of the file recovery functions 
give you some means of accepting or se- 
lecting the scattered clusters that you want 
to restore. With text files, you have a gorxl 
chance of finding everything you need. 
With programs and nontext files, you may 
be out of luck. 

The differences in the file recovery abil- 
ities of these packages amount to compati- 
bility, flexibility, and ease of use. A cou- 
ple of the programs are so painful to u.se 
that you might prefer losing your files to 
dealing with their arcane file-recovery 
functions. 

All of today's “unerasing” utilities will 
work with all floppy disks. However, 
some of the utilities (for instance, the cur- 
rent version of Brown Bag Software’s File 
Recovery System) may not work with some 
more unusual non-IBM hard disk systems. 
Some programs force you to go through 
the individual cluster-selection process no 
matter how trivial the recovery. Others 
give you the option of automatically dig- 
ging up all the lost data of your wayward 
file or files using a single command. 

In byte-level editing, as well as file re- 
covery, convenience is the major issue. 
Some programs, such as Disk Mechanic, 
require that you deal with sector and clus- 
ter numbers; others isolate you from those 
inner workings of disks and DOS. 

One of the best things about byte editors 
is their cost; the programs reviewed here 
range from $39.95 (PC Tools) to $100 
(The Norton Utilities. Version 3.1). At 
these prices, you can afford more than one 
to get the most effective mix of features. I 
keep The Norton Utilities. PC Tools, and 
Disk Mechanic resident on my hard disk 
(in addition to using DOS DEBUG as the 
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need arises). By combining two or more 
programs, you can become master of ev- 
ery byte of data on your PC. 

PC Tools 

Central Point Software's PC Tools is one 
big program that simplifies almost any 
disk-oriented task, including recovering 
erased files, editing files or disk sectors, 
searching for data throughout a disk, 
changing file attributes, and graphically 
mapping disk usage. In addition, PC Tools 
duplicates most common DOS functions. 
It can be made memory resident, so you 
can call it up during another application to 
erase (or recover), copy, or display other 
files. 

The program is completely menu driv- 
en. Your first choice is function. Then, 
with practically any function you choose, 
you must select the directory in which to 
work from a horizontal tree display. Or 
you can choose to work beneath DOS and 
attack the disk directly, changing things 
that DOS won't let you change. 

The various functions of PC Tools are 
well integrated. For instance, you can 
search for data on a disk, then immediately 


PC Tools - File Uieu/Edit Service 


edit it. You can leap from sector to sector. 
PC Tools also gives you a second chance 
when you elect to make changes because it 
holds your changes in memory and only 
writes them to disk on your command . 

You can use PC Tools to recover re- 
moved subdirectories, but only indirectly, 
by editing the directory the removed sub- 
directory was listed in. Files are recovered 
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PC Tifols 

Ccniral Poini S4>liw;m; 
Inc. 

97(X)SW Capitol Hwy.. 
i^UX) 

Porilund.OR 97219 
(503)244-5782 
List IYice:S 39.95 
Requires: 192K RAM (256K lor resident 
t>pcration). one disk dnve. DOS. 

In Short: An inexpensive nK*nu-driven. 
menu >r> -resident pn)gram incorporating both 
DOS commands and [X)S enhancements 
along with file recovery' capabilities. Not 
copy pa>iecled. 

CinCLL 699 ON HEA06R SERVtCE CARO 


Uolune Label =UR 0 SCH 


?atli=CADlCTNIIV 

a 

-IMCdlll'i 

-DISKMEtJI 

-DOS 

-LC 



BOOKS 

ORIICLES 


: pO 

-PI 

Lni 


COmiERCI 
PROFESS 1 
DULL 


-REAL_DUL- 
-UQISO DU 


ELECTRON 

LRU 


Use cursor arrou keys to follow the chain to the desired directory. 
Press ENTER to accept the choice. Press "ESC" to return. 


To cany oul any operation with Central Point Software’s PC Tools, our Editor's Choice from 
the six byte editors reviewed, you must first select the directory to be used from this clear, concise, 
tree-structure directory display. 


one at a time, and you can choose between 
automatic and manual choice of the recov- 
ered clusters. For most DOS functions, 
however, files can be tagged to be auto- 
matically processed in bulk. 

The byte editor function (which is 
called View/Edit on the menu) displays 
disk data in DEBUG format but adds a 
screen editor that is primarily controlled 
from the cursor pad . 

PC Tools is among the easiest to use of 
the packages reviewed here. Although it 
lacks some of the features of The Norton 
Utilities and some of the power of Disk 
Mechanic, its memory-resident duplica- 
tion of DOS functions makes it a worth- 
while addition to any software library. 

File Recovery System 

Brown Bag Software’s File Recovery Sys- 
tem also includes a disk snooping/editing 
(which it calls “browsing”) system. Tbe 
two programs share a copy-protected disk 
that must be run from drive A;. 

The entire package is menu driven, and 
the two programs, which ate linked by a 
batch file, start from the same menu. On- 
line help makes the manual almost super- 
fluous. 

One overriding goal of the file recovery 
program appears to be data integrity: using 
the program requires step-by-step selec- 
tion of the clusters to be included in the re- 
constituted file. The File Recovery Sys- 
tem's recovery abilities go beyond most of 
the other programs reviewed here because 
it can extract data from damaged or non- 
DOS disks. {Disk Mechanic shares this 
ability, but File Recovery System is easier 
to use.) The software also permits you to 
recover removed directories indirectly us- 
ing byte-editing tools and to give illegal 
names to files and directories. 

Several menu choices address byte- 
editing functions, including altering file at- 
tributes, sorting directories, searching for 
lost data or files, displaying disk informa- 
tion and mapping disk usage, and viewing 
and editing bytes in files or in any sector on 
a disk. 

Although the package is straightfor- 
ward and quite easy to use, in its current 
form it is quirky. For instance, mote often 
than not, the main menu dumps you back 
to a DOS prompt instead of loading tbe 
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chosen utility. A DOS-formatted 30- 
megabyte hard disk that presented no prob- 
lems for any of the other utilities here 
caused several error messages, including 
"FAT too big” and “Non-DOS disk.” 
Nevertheless, the program performed all 
disk-editing functions with complete 
aplomb. With more development and at- 
tention to detail, these utilities could be 
useful and worthw hile. 

As of this writing. Version 4.0 of the 
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FUe Recovery System 
Brown Bug Software 
Software Re.source 
Group Inc. 

2 1 05 S , Bascom Ave . 
Campbell. CA 95008 
(800) 52.W64 
(800) 323-5335 (in 

Calif.) 

List IVke: $ 69.95 (Version 4.0. $129.95) 
Requires: I28K RAM. one disk drive, 
IXJS. 

In .Short: Menu-driven file recovery com- 
bined with powerful disk-drive manipulation 
and control functions. Can recover informa- 
tion from damaged disk.s. Copy prxitected 
(Version 4.0 is mx copy protected). 
ClFlCLEeWONB£ADE,RSLRVIC£CAftO 



File Recovery System was undergoing beta 
testing (it was scheduled for release in Au- 
gust). Not only have most of the bugs been 
squashed in the new version, but the struc- 
ture of the program has been radically re- 
vised to make it even easier to use (the two 
separate programs have been combined 
into one), more powerful, and, thankfully, 
not copy protected. New features include 
automatic file recovery, disk- and file- 
wiping routines (which permanently erase 
data so that it cannot be recovered), and 
disk- and file-integrity checking. 


Disk Mechanic 

If you want to take intimate control of ev- 
ery aspect of your system, you’ll want the 
power of Microsystems’ Disk Mechanic. 
As its name implies. Disk Mechanic gives 
you the wherewithal to tinker with your 
disk drives and whatever media you can 
slide into them. In addition to. recovering 
lost EXDS files, you can probe, copy, and 
change almost any information on a floppy 
disk, whether it was put there by DOS or 
by some other operating system. You can 
analyze the sector structure of a floppy 
disk, make backup copies of most copy- 
protected disks, and even create your own 
copy-protection schemes. (Although Disk 
Mechanic itself was copy protected at one 


All byte editors feature a double display of 
hexadecimal byte values ( on the right-hand side 
of the screen here) and ASCII text equivalents. 
Through this display, you can change any value 
anywhere on a disk. Shown here is the Browse 
function of Brown Bag Software’s File 
Recovery System. 


time, current versions are not.) 

Disk Mechanic is unusual in that it re- 
quires a BASIC interpreter to operate. 
IBM’s BASICA, Microsoft’s GWBASIC, 
and their equivalents work fine, though 
sometimes slowly. Once up and running. 
Disk Mechanic displays disk data by sector 
and searches for data on an individual- 
track basis. 

Disk Mechanic can successfully change 
file attributes and erase and recover files, 
but it can be cumbersome to use. For in- 
stance, if more than one file has been 
erased from a disk, you must enter the 
track and sector number for each sector re- 
covered. To change file attributes you 
must enter a code number (for instance, 32 
for normal status) rather than make the 
menu selections required by other pro- 
grams. 

The trade-off for Disk Mechanic's in- 
convenience is its power. Unlike most oth- 
er utilities and all DOS functions. Disk 
Mechanic can get at data on damaged and 
non-EHDS disks. If some hardware quirk 
wipes out the file allocation table of a valu- 
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Disk \techanic 
Mica>systcnis 
P.O. Box 285 
Framingham. MA 01701 
(617)926-20.55 
lAst Price; $70 
Requires; 192K RAM. 
(256K on Compaq: 64K 
more if used w ith only one floppy di-sk 
drive), one disk drive. DOS 1 . 1 or laier for 
M>me funciions. 

In Short: A IX).S-independenl program fiw 
file recover)' and b>le-lcvel ediiing, as well as 
for duplicalum of nonstandard floppy disks, 
including many of llH>se that arc copy pnHecl- 
ed. Although complex, it allows intimate 
control of nearly all aspects of disk -drive 
function. Not copy protected. 
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Byte-Level Editors: Summary of Features 


Protfut/ 

Manufacturer 

Price 

Files ' 

Automattc Manual 

any 

Directory byte 
recovery on disk 

any 
byte 
in tile 

Attribute 

byte 

alteration 

Seanb 

tar 

data 

Search 

tar 

fitat 

Sector Diek 
manMng Met 

wHk 

non-DOS 

diikt 

PC Tools 

Central Point Software Inc. 

$39.95 

• • 

• 

• 

• 

• 

• 

• 

• 

o 

•t 

File Recovery System 
Brown Bag Software 

$69.95' 

• • 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Disk Mechanic 
Microsystems 

$70 

•/floppy •T 

o 

•t 

•t 

•t 

•t 

•t 

o 

•t 

•f 

Disk Toolkit 

Morgan Computing Co. 

$75 

• • 

• 

• 

• 

• 

• 

• 

• 

m 

o 

Super Utility 

Breeze/QSD Irtc. 

$89.95 

• • 

o 

• 

• 

• 

• 

• 

o 

• 

o 

The Norton Utilities 3.1 
Peter Norton Computing 

$100 
(update. $25) 

• • 

• 

• 

• 

• 

• 

• 

• 

• 

o 

*Varsion 4 available August 1, 1986; $129.95. 

fOnly for disk-related tasks. 

4Floppyonly. 


0 — No 







able disk. Disk Mechanic will neverthele,ss 
let you pry the data in surviving sectors off 
the disk. Other programs will inform you 
of the damage and go no further. 

If you don’t like dealing at such a nuts- 
and-bolts level, you won’t want to deal 
with Disk Mechanic. However, if you’re a 
tinkerer at heart, you will wallow happily 
in its power. 


Disk Toolkit 

Morgan Computing Co.’s Disk Toolkit is 
the perfect program for speed demons who 
want a more flexible way to wield DE- 
BUG's power. This amazingly compact 
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PtlK ToOtKIt 


IMsk TooUdt 
Morgan Computing Co. 
P.O. Box M 2730 
Carrollton, TX 7501 1 
(214)245-4763 
List Price: $75 
Requires: I28KRAM. 
one disk drive, DOS 2. 1 


or later. 

In Short: A quick-working, compact pro- 
gram that ofTers menu-driven file recovery, 
byte-level editing, and intimate system con- 
trol. Also includes a full screen FAT editor. 
Not copy protected. 

CIRCLE tW ON READER SERVtCE CARD 


program packs into only 24K bytes all the 
editing power of DEBUG (except its abili- 
ty to disassemble programs and run them 
one step at a time). It adds menu control 
and a full-screen editor for byte-level ma- 
nipulations. 

Some of Disk Toolkit's pieces don’t 
look as pretty as comparable parts of big- 
ger and more-sophisticated programs. For 
instance, its mapping function merely lists 
the location of the sectors used by a file 
rather than graphically showing them. 

Disk Toolkit’s menu choices look a bit 
complex, mostly because they are car- 
ryovers from the terminology us^ by DE- 
BUG, but using the program is a breeze, in 
part because it’s fast. It performs functions 
almost instantly. 

Disk Toolkit permits you to view, edit, 
and copy on the file and sector levels, as 
well as to peer into memory, rattling bytes 
around and copying them to disk. The dis- 
play is much like that of DEBUG — multi- 
ple 16-column rows of hexadecimal bytes 
on the left with the corresponding ASCII 
repre.sentation on the right — but you can 
move around easily using the cursor- 
movement keys in the cursor keypad in- 
stead of lumbering along with DEBUG’s 
single-letter commands. 

A complete extended directory display 
also serves as a front-end for Disk Toolkit's 
file recovery system. It displays all direc- 
tory entries, whether valid, erased, or re- 
moved. To recover a file you select the 


proper entry, give a new first letter to the 
file or directory name, and let Disk Toolkit 
automatically select clusters. Prompted 
manual cluster selection is also possible. 

Disk Toolkit also allows you to check 
the integrity of a disk and verify that all 
storage areas are undamaged. 

Super Utility 

Bieeze/QSD’s Super Utility is a single pro- 
gram that incorporates several functions, 
including altering directory entries, editing 
disk sectors, recovering erased files and re- 
moved directories, copying and verifying 
disk sectors, and a cmde version of disk 
mapping. This program has fewer features 
than any of its competitors, but the features 



Super Utility 
Breeze/QSD Inc. 
PowerSOFT Products 
17060 Dallas Pkwy. 
Dallas. TX 7524X 
(214)733-4475 • 

List Price; $ H9.95 
Requires; 128KRAM. 
one disk drive. DOS 2.0or later. 

In Short: A file recovery system and byte- 
level editor with additional features. Not 
copy pn>tected. 
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users can’t be wrong. 


Q&A: The Official Database of 
the English Language. 

Millions of people speak English. But unfortu- 
nately, computers don’t. ^ to get information out of 
one, you have to learn computerese. Which seems a 
little iMckwards to us. 

That’s why the official language of Q&A is the 
same as the one you already know. English. Simple 
./ and powerful. Not Engish-like commands, real 
^ honest to anglo-saxon. To get answers from a Q&A 
database, type a question into your IBM or compat- 
ible computer just the way you talk. If you want to 
know which customers bought more furniture 
than average in the last six months, you actually 
type in; 


VNICN CUSTOnERS lOUCHT HOKE FUmiTlJlE THAN WERME !> THE LAST 6 nONTH^r 





Q&A even understands complicatea ques- 
tions like “Give me the names and prione 
numbers of the customers that bought 
more furniture than average in the last 
6 months or spent over $5000 in furniture 
and supplies and list them by state and 
area code." 

Q&A combines a powerful 
database manager with a last, full- 
featured word processor to give you 
a program that wml manage lists, letters 
and records like nothing you’ve ever 
seen. Because these programs are 
connected, merging a mailing list 
with a form letter just doesn’t get 
any easier. 

If you can type, you already know 
how to use Q&A. Set up databases 
in seconds by typing your label followed by 
a colon flike name:, address:, etc.) anywhere 


Key Database Specs 
16 Million records per database 
2400 fields per rec^ 

115 simuluneous indices per daubase 
Searches irtdexed files as fast as 
dBASE 

Keyboard macros produa-wide 
Import dBASE, 1-2-3. ASCII. DIF. 

IBM Assistant. PFS File/Report. 
Mainframe fixed ASCII 
User customizable, no consultant 
required 

Programmable for advanced users 


Key Word Processing Specs 
Imports Wordstar. PFS Write. 
IBM Writing Assi^nt. ASCII 
What you see is what you get 
screen format 
RAM-based, lightning fast 
Built-in spelling checker 
Laser printer and cut sheet 
feeder support 
Automatic mail-merge with 
daubase files 

Automatically prints envelopes 
Box and line drawing features 


on the screen. Then, with only two more keystrokes 
you’re ready to enter information. Q&A moves 
between modules and features with simple menus. 
You can enter or retrieve information with plain 
English. And even though it’s easy, one look at the 
box below will tell you that Q&A has plenty of 
power. So you won’t outgrow it as your documents 
and databases become more sophisticated. 

“The Quintessential Manager’s 
Product”-Jim Seymour, PC Week 

J im Seymour of PC Week Magazine 
says of Q&A, “A near perfect tool for people who 
want to poke around in customer lists, personnel 
lists, product lists, and who also need to write 

reports and letters, all in the interest of doing 
their jobs Ivtter and more easify.” 

Q&A is the “Editor’s Choice” of PC 
Magazine’s prestigious PC Test Labs. 

Grid awarded Q&A 5 Disks, their highest 
rating. . . but the real testament to Q&A’s vmue 
comes from business people who tried it, and now 
can’t get along without it. * * 

In short, with Q&A you can make full use of 
your computer without learning any other software. 
And because it’s in English, other people can take 
advantage of your work without training. Q&A is 
for record keeping, word processing, database and 
list management, form letters, inventory, custom 
mailings ... for some, it runs their whole business. 

An offer you can’t refuse. 

From now until November 1st, you can win a 
free Q&A. Every 40th caller to the toll free number 
below will receive the complete Q&A package 
ABSOLUTELY FREE.’* Even if you’re not a 40th 
caller you still win, because along with the informa- 
tion we send, you’ll get a free demonstration disk 
that normally sells for $10. Call now. If you can 
speak Engli^, you’re a winner. 

And you’re well on your way 
to putting Q&A to work. 

(800) 556-1234 Ex. 576 

(800)441-2345 Ex.576 inCA 

SMMIANTEC. 

10201 Torre Avenue •Cupertino, CA 95014 




For IBM PC/XT/AT’s & compatibles 


The Database that Understands English 
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it does have work fine and may be all you 
need. 

The primary program interface is a full- 
screen enhanced directory that includes a 
clear listing of all information found on the 
disk, including erased files, removed sub- 
directories, and all file attributes. Erased 
files and removed directories are indicated 
by an on-scieen flashing descriptor. 

File recovery is simple: after you type in 
a new first character to replace the one 
missing from the deleted file or directory. 
Super Utility begins to look for clusters 
one by one. You have a chance to examine 
the suggested cluster and approve the 
choice before it is added to the list of those 
recovered clusters. 

Disk sectors and files can be verified for 
their integrity (and your reassurance). To 
check disk sectors, however, you must 
type in the sector range, but tbe program 
offers no guidance at this point as to al- 
lowable ranges; it merely rejects as an er- 
ror any venture that goes too far. Like DE- 
BUG, Super Utility allows you to copy the 
information in one or more sectors into a 
new disk file so that you can later access it 
with a word processor or editor. 

Changing attributes, time and date 
stamps, and file and directory names is as 
easy as typing the new information over 
the old. The latest version of Super Utility 
even allows you to erase a file or remove a 
directory by typing over the first character 
of its name with a space. 

Super Utility allows you to edit any byte 
on a ^sk. In keeping with the structure of 
the program, editing is simply a matter of 
overtyping after zeroing in on the proper 
byte using tbe cursor-movement keys. 
Changes are immediately written to disk. 

A few flaws mar Super Utility's basi- 
cally elegant design. The disk-mapping 
function is virtually useless. Its display of 
disk usage amounts to a text bar chart with 
ten increments that reveal no information 
about how scattered the files on the disk 
maybe. 

The program artificially limits path- 
names to 58 characters. Its handling of not- 
ready floppy disks is rather ungraceful: it 
stalls without presenting an error message. 
However, the program does not jam, and 
you can switch back to another drive with- 
out the inconvenience of making the drive 
in question actually ready. 



nap of apace Usaqe lor the tntire UisK 


37'/ of disk space is free 


Proportional Hap of Disk Space 


QD 

represents 

space 


1 

represents 

bad 

sectors 


Each position represents 32 clusters* l/48bth of the total disk space 


Press any key to continue.. 


Currently selected: File: . (this dir) 
Drive C: Directory: LIBRAkVSUORK 


The Norton Utilities provides the clearest, most irtformative graphic map of actual disk usage. 
For any DOS-compatible disk, the map illustrates used and unused disk space and shows 
bad sectors. 


The Norton Utilities 

The Norton Utilities was the original DOS 
enhancement, and it earned its reputation 
with its file recovery abilities. Over the 
years, its author, Peter Norton, has in- 
creased the program’s support for non- 
IBM hard disks and has added an increas- 
ing variety of functions with ever-greater 
depth. Today, The Norton Utilities works 
on virtually any disk — floppy, hard, or 
even virtual disks in RAM — and probably 
includes more functions than any other 
DOS-enhancement package. 

The heart of The Norton Utilities is a 
program called Norton that has two basic 
functions: file recovery and byte-level 
editing. Erased sectors in a file being re- 
covered can be gathered automatically or 
manually. The byte editor will dig into any 
file, directory, or disk sector and display 
the information it contains in each of three 
formats. It will display a full sector in 
hexadecimal and ASCII characters on a 
single screen. The editor is screen-orient- 
ed, using the cursor keypad to move 
through the data and displaying the byte 
offset of the cursor continuously so that 
you know exactly where you are in a sec- 


FACT FILE 


The Norton VtOUks, 
Version 3.1 

I^rter Norton Conywting 
2210WilshiivBtvd.. 
#186 

Santa Monica, CA 
90403 

(213)826*8032 
Ltet Price; $100; update. $25 
Requires; 128K RAM, cmeduk drive. DOS 
2.0 or later. 

In Short; DOS-enhancement utilities, in- 
cluding two file programs, directory recov- 
ery, byte-level eating, disk searchn, fUe-al- 
tribute altering, performance testing, 
security-level disk erasing, and many conve- 
nience features. Not copy protected. 

OnCLfaM ON REAQCT SERVICE CAW) 




tor. Norton also graphically displays the 
cluster allocation for each file or disk. 

A series of menus controls the Norton 
program. Unlike earlier versions, the cur- 
rent release (3.1) defaults to the selections 
required for file recovery, so you need 
only press Enter to dredge up dead data. 
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The Norton Utilities' file recovery fea- 
tures are augmented by two new stand- 
alone programs, QKUNERAS and 
UNRMDIR. The former recovers a series 
of erased files with a minimum of fuss, 
providing none of their cluster assign- 
ments arc ambiguous. The latter utility re- 
covers inadvertently removed directories. 

The Norton Utilities package also in- 



lip E D 1 T 0 R ’ S 
md CHOICE 

All six mility packages are success- 
ful at the two Ihisic tasks they claim 
to peiform—Jile recovery ami byte 
editing — hut Central Point Stffi- 
ware s PC Tools features several 
winning advantages. It offers ease 
oj use without sacrijicing power, 
and its extra features add value: the 
DOS interjdce is convenient, and 
the memory-resident option can 
work miracles if you get into trouble 
in the middle of an application — as 
long as your .system has enough 
memory. On top of all this. PC 

TtK)ls sports the lowe.st price tag of 
the lot. 

There's no reason to l(K>k beyond 

PC T(X)1 s unless you need additional 
features, hut if you do, hH^ktoThc 
Norton Utilities or Microsy. stems' 

Disk Mechanic. The Norton Utili- 
ties offers the widest array of gener- 
al features. while Disk Mechanic is 
notable for its .special ability to han- 
dle non-DOS disks. 




cludes dedicated programs to change the 
attribute byte of a file and the volume label 
of a disk. Because the utilities stand alone, 
they can execute quickly without waiting 
for the main program to load. 

Other programs in The Norton Utilities 
package will obliterate data from files or 
disks so that it caruiot be recovered, search 
for text or data strings, determine system 
origin, and evaluate disk integrity. 

Fast, powerful, and easy to use. The 
Norton Utilities remains an excellent all- 
around choice for DOS enhancement . 5S 


You know I can 
rescue your data. 


I t’s no secret Thousands of business 
and home users have used 
my Norton Utilities'” soft- 
ware to restore precious data 
erased or deleted by accident 

Mr. Kriley of Los Angeles lost 
his thesis and found it using 
my UnErase" feature. He 
writes: “I owe my degree to 
Peter Norton!’ Computer 
pundit Jim Seymour says 
“Norton has saved my posterior 


with UnErase so many times— it’s data recovery. 


wonderful, Peter!” 

UnErase is a power- 
ful utility that lets 
you systematically 
search for lost 

data and retrieve 
it with a few 
simple commands. 
It makes The 
Norton Utilities 
the highly ac- 
claimed industry standard for 



A life saver for your data. 


Now what can I do 
for you every day? 



You don’t lose data every day. 
That’s why therels more to the pack- 
age than just the UnErase program. 
My other utilities perform a wide 
variety of organizational and main- 
tenance tasks that keep your PC 
organized and your data secure. 
They have names like List Direc- 
tories, File Find 
and Text 
Search. File 
Attribute 
marks speci- 
fied files 


so they cannot be altered or erased. 
Wipe File deletes data by file. Wipe 
Disk clears your entire disk. 

O ther utilities measure avail- 
able file space, test your disk 
for damage, and measure 
your computer^ performance. PC 
Magazine calls The Utilities “Indis- 
pensable!’ The New York Times says 
“Don’t compute without it” Peter 
McWilliams (The Personal Computer 
Book) says“Youll bless this disk!’ 
Dozens of features keep your data 
in line. Every day. 


Lompi 

90403 

lAI 

X 


The Norton Utilities. Designed for the IBM* PC, PC*AT, and 
DOS compatibles. Available at Computerland and most soft* 
ware dealers. Order direct for $99.95 from Peter Norton 
Computing. Inc., 2210 Wilshire Boulevard, Santa Monica. CA 
90403. 213'453-2361. Visa and Mastercard welcome. 


NORTON 
UTILITIES 

DATA RECOVERY 
DISK MANAGEMENT 


Winn L. Rosch is a contributing editor of 
PC Magazine. 


ntci 


A life saver for your data. 
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OFFICE AUTOMATION 


Tech PC, we're out to capture your micro- 
computer business. No one matches our 
diverse line of high performance products, or 
our comprehensive system of support, warran- 
ty, and third party maintenance service op- 
tions. Tech PC is a large Southern California 
computer design and manufacturing firm with 
computer research and design specialists, pro- 
duction engineers, technical assistance staff, 
qualified sales personnel, and a strong 
management and investment team to provide 
you with state of the art products, state of the 
art reliability, and state of the art economy. 

PORTABLES 

Tech PC Portable Computers come in four 
different base models to match your com- 
puting needs. Our entry level Tech PC/XT por- 
table computer is designed to provide a non- 
obstructive profile, and has a capacity to hold 
two thirty megabyte hard disks, a high resolu- 
tion monochrome monitor with a Hercules 
compatible graphics card to drive it with 800 
by 400 lines resolution, and never before heard 
of 6 expansion slots in a portable computer. If 
4.77 MHz of Intel 8088 power isn't fast enough, 
try our Turbo 4.77 to 8 MHz 8088-2 or optional 
NEC V-2 microprocessor based portable 
machine. Designed to increase speed up to 170 
percent of a standard PC/XT, the Tech PC/AT 
and Tech Turbo PC/AT portable units are state 
of the art in portable performance. The 80286 
microprocessor based units can be fitted with 
up to 240 megabytes of high speed voice coil 
hard disk technology, and with the Turbo AT's 
10 MHz math co-processor socket and 10 MHz 


80286 microprocessor the unit can 
manipulate large spreadsheets with 
unparalleled performance. 

DESKTOPS 

Tech PC Desktop Computers are de- 
signed for survival. The XT's leave your 
desktop looking comfortably empty with 
their slim non-obtrusive profile; The AT's 
give you a powerful presence with a clean 
lined sturdy chassis. Combined with a 14 
inch, 800 by 400 line amber monochrome 
monitor or a 14 inch, 1280 by 800 black 
and white monochrome monitor you've 
got State of the Art staring straight back 
at you. If 8 MHz 80286 power isn't fast 
enough for you ... try the Tech Turbo 
PC/AT with its lOMHz 80286 and 10 MHz 

80287 math co-processor socket. The Tech 
Turbo PC/AT gives you the strongest, 
most powerful 80286 performance avail- 
able from anyone, anywhere. . . available 
with up to 16 megabytes of memory and 
hard disks up to 1 gigabyte with our new 
optical storage disk, the Tech Personal 







Computer Desktops represent the cutting 
edge of desktop microcomputer technology. 

Tech Personal Computers, Inc. is a full 
service manufacturer of Micro Computer 
Products and offers a complete line of 
Desktop, Portables and Multi-User Com- 
puter Systems as well as an accessory line 
of over one hundred enhancement prod- 
ucts. Tech Personal Computers, Inc. are 
all backed by a full one year warranty with 
additional maintenance coverage and ex- 
tended maintenance con- 
tracts available through 
Momentum Service Corp. 

Rjr more information 
concerning hundreds of 
MSC Service Centers 
throughout the United 
States, contact Tech 
Personal Com- 
puters, Inc. at 
(714) 754-117D. 


OFFICE ON LOCATION 


DESKTOPS 

TECH PC/XT DESKTOP $ 529 

Options: 

Tech PC/XT with 20MB Hard Disk $979 

Tech PC/XT with 20MB Hard Disk, Moncx:hrome Monitor, 

Hercules® Compatible Mono/Graphics Card $1179 

TECH TURBO PC/XT DESKTOP $ 629 

Options: 

Tech Turbo PC/XT Desktop with 20MB Hard Disk $1079 

Tech Turbo PC/XT 20MB Hard Disk, Monochrome Monitor, 

Hercules® Compatible Mono/Graphics Card $1279 

TECH PC/AT DESKTOP $1399 

Options: 

Tech PC/AT with 20MB Hard Disk $1799 

Tech PC/AT with 20MB Hard Disk, Monochrome Monitor, 

Hercules® Compatible Mono/Graphics Card $1999 

TECH TURBO PC/AT DESKTOP $1599 

Options: 

Tech Turbo PC/AT Desktop with 20MB Hard Disk $1999 

Tech Turbo PC/AT with 20MB Hard Disk, Monochrome 
Monitor, Hercules® Compatible Mono/Graphics Card . .$2199 

PORTABLES 

TECH PC/XT PORTABLE $899 

Options: 

Tech Turbo PC/XT Portable with 20 MB Hard Disk . . . .$1349 
Tech Turbo PC/XT Portable with 1200 Baud Internal Hayes 
Compatible Modem and 20 MB Hard Disk $1549 


TECH TURBO PC/XT PORTABLE $999 

Options: 

Tech Turbo PC/XT Portable with 20 MB Hard Disk . . .$1449 
Tech Turbo PC/XT Portable with 1200 Baud Internal Hayes 

Compatible Modem and 20 MB Hard Disk $1649 

TECH PC/AT PORTABLE $1799 

Options: 

Tech PC/XT Portable with 20 MB Hard Disk $2199 

Tech PC/XT Portable with 1200 Baud Internal Hayes 

Compatible Modem and 20 MB Hard Disk $2399 

TECH TURBO PC/AT PORTABLE $1999 

Options: 

Tech PC/XT Portable with 20 MB Hard Disk $2399 

Tech PC/XT Portable with 1200 Baud Internal Hayes 
Compatible Modem and 20 MB Hard Disk $2599 


All TECH PC PORTABLES available with tape backups, hard disks 
up to 1 gigabyte, networking systems, and hundreds of other 
hardware and software accessories. 



( 714 ) 385-1711 

1911 Betmor Lane Anaheim, California 92805 
Telex 272006 Answer Back - TECH FAX: 71415568325 
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WhenItComesT) 

AFbrtahtePQ 

SnallerfeBettien 


The TLIOO PLUS has other thin^ 
the IBM doesn’t Like serial, parallel and 
CRT ports that are built-in standards. 

Not add-on extras. And a high resolution 
LCD display screen that tilts to many 
convenient viewing armies. Not just a few. 

^ course, me Toshiba TilOO 
PLUS does have a few d^s in common 
with the IBM portable. Like complete 
IBM compatibility. And two built-in 720K 
3.5"disk drives. It’s just that it has these 
things in a smaller, fighter, fester, more 
portable, more afforoable package. 

To find out about me TlfOO PLUS, 
call 1-800457-7777 for the name of your 
Toshiba dealer. 

And see whv being smaller than 
IBM is going to make us one of the big- 
gest names m PCs. 

I. IBM rc Conwrtflfc B a registscd tradenerk IntemadGnal Busmess Madiines Conwration. 


And our portable PC is smaller 
than theirs. But that’s only one reason the 
new dual disk drive Toshiba TllOO PLUS 
has it all over the IBM PC Convertible.' 

Because our portable PC is not only 
smaller than the IBM, its lighter. And more 
powerful. Our 80C86 microprocessor lets 
you zip through work at up to twice the 
speed And our maximum memory capac- 
ity is 640K of RAM. Theirs is only 512K. 

In Ibuch with Tomorrow 

TOSHIBA 

Ibfdiii Amenca, be.. Inftirmatiun Systems Divram 
CIRCLE 204 ON READER SERVICE CARD 


■ TRAINING ■ VINCENT PUGLIA 


Management 

Training: 



BUSINESS 

SIMULATION 


T he number-one discipline in busi- 
ness is management. Opportunities 
for learning management (or for 
learning better management) are endless. 
Some of us go to school for years in order 
to call ourselves managers. We join man- 
agement associations or subscribe to their 
journals or attend their seminars. Every 
several months we assure a prominent 
place on bestseller lists for books with ti- 
tles like r/ie One Minute Manager and The 
Peter Principle. No matter how sophisti- 
cated we become in business, we admire 
“botse sense' ' and ‘ ‘people skills” and the 
other ingredients of good management. 
The fact is. we are obsessed with manage- 
ment. 

And why shouldn’t we be? If ‘ ‘the busi- 
ness of America is business.” as Calvin 
Coolidge observed, management is the 
calling and the skill that makes it possible. 
Even that darling of the eighties, market- 
ing. would be nowhete without manage- 
ment. Good management is to be encour- 
aged. And whatever helps create more 
good management should be embraced. 

Now. on top of college degrees, associ- 
ations. seminars, books, on-the-job train- 
ing. fads, and bromides, you can learn 
management from business simulation 
programs on your PC. Or so claim the 
companies that publish these simulations. 


On the PC 


Business students, corporate managers, 
and ambitious underlings, listen up. Now you 
can test that ancient, frustrated claim, ‘ ‘Things 
would be different if / were in charge!’ ’ 


% 

I 
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■ BUSINESS SIMULATION 


SIMULATING BUSINESS Simulations 
are not exactly a new concept. Most of us 
played board-game-type simulations like 
Monopoly or Risk as children. PC-based 
simulation software like Microsoft’s 
Flight Simulator and Xor’s NFL Chal- 
lenge have been around for several years 
now. At the very least, we’ve all prepared 
for meetings or telephone conversations by 
mentally creating — simulating — sce- 
narios. TTie three business simulation pro- 
grams examined here allow you to test 
business-related management decisions 
against an economic model of the real 
world. Each simulation encourages you to 
analyze a particular business situation, cre- 
ate a strategy, and take risks. 

All three have similar features and fol- 
low the same general scenario. As the 
player cast as CEO, you’re charged with 
either turning the fictitious company 
around or increasing its efficiency and 
profitability. The number of players and 
the nature of the market competition vary. 
For each turn of play, you are required to 
make decisions that affect your company’s 
overall financial health. 

A typical turn can consist of as many as 
five steps; analyzing the current situation, 
making a preliminary decision, testing 
your decision, making the final decision, 
and advancing the time frame. For exam- 
ple, you can read the departmental memos 
and industrywide newspaper before view- 
ing any graphs, which display such infor- 
mation as revenue history, market share, 
and financial makeup. 

Based upon your analysis of the eco- 
nomic situation, your company’s financial 
health, and business strategy — high-profit 
margin with heavy R&D or heavy adver- 
tising, low profits, and high reve- 
nues — you enter such decisions as how 
much to spend on advertising and where to 
set product price. You note the effects your 
decisions have on your model, perform a 
sensitivity analysis by changing one piece 
of input, and observe how that change af- 
fects your revenues, cash flow, and net 
profit. If necessary you rethink your deci- 
sion. Finally, you advance the time frame. 

The simulation program processes your 
data and gives you new results. You repeat 
the entire cycle until the simulation ends. 
A session can take as little as 2 hours or 
much longer, depending on the game and 


how long you lake to make decisions. As 
in the real world, game success is mea- 
.sured over a period of time and by a combi- 
nation of profit, stock performance, and 
market share. 

LEARNING MANAGEMENT The goal 
of these simulations is to teach business 
concepts and, as much as possible, deci- 
sion making. You can generally mn the 
simulation more than once and continue to 
leam. This is especially true if the program 
has an environment editor so that you can 
change certain variables within the model 
and save particular features of a game. 


■ Simulations are not 
a new concept. Most of 
us have played Monopoly 
or Risk as children. 


This allows you to return to a specific point 
in the simulation and rerun it with different 
decisions. 

Ultimately, you absorb the broad con- 
cepts that these simulations teach and. pre- 
sumably, acquire high-level management 
experience. It may be ersatz experience, 
but. if the concepts are valid, it’s better 
than no experience at al I . 

My own experience confirms these 
claims, at least when using The Strategic 
Management Game Corporate Edition, a 
simulation provided by the publisher as a 
service rather than as a retail pnxluct (see 
sidebar “PC Magazine Event: The Surviv- 
al of the Richest”), First, business simula- 
tions can be fun and entertaining, as well 
as educational. Second, to participants, a 
good simulation becomes the real world, at 
least for the duration of the simulation. 
Third, the amount of useful management 
experience gained from a business simula- 
tion depends on the level of experience of 
the player. Real-life CEOs aren’t likely to 
find simulations a productive way to im- 
prove their skills, though they may enjoy 
them as a pa.stime. Students, the generally 
ambitious, and aspiring CEOs are likely to 
find them worthwhile. 


REALISM? In any case, no business 
simulation is totally realistic; it cannot fac- 
tor in every variable that may affect an out- 
come. Any business simulation is only as 
effective as its mathematical model of rela- 
tionships between variables and the accu- 
racy of the model’s data set. If either is 
wrong, the simulation will produce mis- 
leading results. 

Business simulation programs should 
be judged by their verisimilitude (how 
closely they mimic real-world conditions) 
and by their ability to define and reuse 
variables within a corporate or market en- 
vironment. A good simulation program 
will allow you to acquire historical data, 
study its strategies against other condi- 
tions, confront new problems, and leam 
new solutions. While it’s certainly possi- 
ble to design your own simulation by creat- 
ing a finaneial model with a sophisticated 
spreadsheet program and a market envi- 
ronment with a specialized simulation lan- 
guage like Pritsker’s and Associates’ 
SLAM II, you will probably find the effort 
isn’t worth the result. The virtue of the pro- 
grams reviewed below is that they’re ready 
to boot up, straight from the box . 

The American Dream 

Blue Chip Software is hardly a new name 
in the simulation market. Its vertical mar- 
ket simulations for the real estate and 
banking industries have been around for a 
while and are well regarded. The compa- 
ny’s general business simulation. The 
American Dream, is aimed at lower- and 
middle-level managers who need to broad- 
en their understanding of the internal 
working relationships among corporate 
departments. 

EIGHT DEPARTMENTS \nThe Amer- 
ican Dream, you are responsible for eight 
departments; finance, research and devel- 
opment, engineering, materials control, 
manufacturing, production, quality con- 
trol, and marketing and advertising. Dur- 
ing the course of the simulation, these de- 
partments inundate you with memos 
reque.sting more money and keeping you 
posted on inventory levels, production 
schedules, and the effects of your recent 
decisions. Mimicking real life, many of 
these reports overlap, further congesting 
the decision-making process. By cooidi- 
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You’ve worked hard choosing the 
best strategy and practicing your best 
words. A presentation is not the time to 
realize your graphics are second-rate. 

Harvard’" Presentation Graphics 
(HPG) gives you the confidence of 
having the best and the brightest in 
your comer. It lets you choose from 
the most complete selection of text, 
organization charts and graphs in a 
single software package. 

HPG’s features speak for them- 
selves. And for you. 

Most Complete Selection 
of Charts 


Ti-!-: Pag» Pte*. Bati 

Bullet Poeite Uw. Trend 

UiU Settler' 

C<i ■tT*-4/T*‘-ios A/et 

Pree-Forui 3-0 


Output on Ool Iwtel/L- Prtitar) 

MaximamCastomization. HPG 

offers more ways to enhance your 
graphics. It lets you make your point 
with distinction. 

• unlimited text sizes 

• 17 font styles -16 colors 

• 3-D capabilities 

• lines, arrows, boxes, and text 
notation 


Hipest Quality Output. HPG 

delivers the highest possible resolu- 
tion from your IBM PC or peripheral. 
Its custom designed fonts ensure 
maximum readability and a profes- 
sional look only graphic artists 
can match. 


HPG vs. a Competitor 


WW 


Widest Variety of Media. HPG’s 
superior output quality can make 
you look good in more places, in more 
ways, through the widest selection 
of output options. 

• printers • plotters • overheads 

• 35mm slides ■ PC 


Most Direct and Powerful Lotus 
Interface. Tbke any spreadsheet 
data you’ve created with Lotus 1-2-3“ 
HPG will read it directly and imme- 
diately transform it into a dazzling 
graph you can be proud of. 

Faster to Learn— Faster to Use. 
HPG is designed for business-people 
with quick turnaround times. You get 
better control over your charts and 
can even do last-minute editing. 

■ intuitive menu 
•default formats 

• supports fastest speed available on 
printer/plotter— up to twice as fast 
as other programs 

• batch printing or plotting 

Harvard Presentation Graphics 
—the best and the brightest. Let the 
superlatives rub off on you. 


Graduate to 

Harvard Presentation Grap 

RunxuniBM PC.Compaq.AT&T'nindy.andothercoinpeiibleMS DOScewnputers. A product of Software Pul)lishinsC<»rpi>ratJon.l’0-BQx7210.MLV'k'w.CA04(WD- 7210 

Call for a FREE trial size disk today! Call 1-408-848-4391 






■ BUSINESS SIMULATION 


naling and balancing their requests with 
the company’s goals, you attempt to re- 
place chaos with efficiency and Older. 

Because The American Dream's focus 
is to balance departmental requests and 
needs against companywide goals rather 
than to compete against other companies, 
the competition is never directly ad- 
dressed. You are told only the average cost 
of its products and, by implication, its 
market share . As a result . instead of poring 
over your competitors' strategies and for- 
mulating your own, you concentrate on 
your organization. 

TOUGH EINVIROINMENT Unlike the 
other simulations reviewed. The American 
Dream does not allow you to take the ini- 
tiative, drive the market, and still make a 
30 percent profit or more. If you continu- 
ously pump money into advertising, plant 
expansion, and research and develop- 
ment — areas that should increase market 
share and profit — you will soon find your- 
self overdrawn at the bank. However, if 
you keep your costs and inventory levels 
low, advertise moderately, and maintain 
relatively high quality control and R&D 
expenditures, you will increase your reve- 
nues and, one hopes, your profit. 

The American Dream's environment 
affects profitability to a greater degree than 
those of the other simulations. Increased 
advertising may cause a small increase in 
sales, but an overlarge inventory will 
erode the margin to nothing. You can emp- 


BSrxcr PicH 


The American Dream 
Blue ChipSuftuarc 
6744 Elon Avc. 
Cam’igaPariv.CAMI.W 
(«l«)346-0730 
List Price: S124.95 
Requires: 256K RAM. 
one disk drive. DOS 2.0. 
In Short: The AmerUan Dream is targeted ai 
lower- and middle-level managers who need 
to broaden their understanding of corp^irate 
organization. Ct»py pn*ieeted. (This pn>- 
gram. priced at S59.95. is now available as 
Manaiiin^ for Success: The General Man- 
a^emeni SimuUuion. ) 
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ty your company’s coffers on market re- 
search and sales promotion and receive lit- 
tle, if anything, in return. Even something 
as simple as searching for a less-costly 
supplier may not affect anything other than 
your bank account. These factors make 
The American Dream somewhat mote re- 
alistic than the other simulators. 

BAD TRAINING Unfortunately, the 
constant shifting of the economic winds 
within the program causes it to fail some- 
what as a training tool. In real life, fortune 
is not as fickle as The American Dream 
makes it out to be (if it were, there would 
be no point in learning management). You 
do not want a simulation to fluctuate like 
an elevator in the World Trade Center. 
You ate not learning anything helpful if 
you need to hire and fire a national sales 
force every few months or open and close 
factories in order to maintain a high profit 
margin — but you must to succeed in this 
simulation. 

At times it seems as though the simula- 
tion encourages bad management prac- 
tices. For example, after a few sessions, 
you realize you can largely ignore most de- 
partments because they have their own 
momentum. In real life, you grant and 
withdraw departmental autonomy, but you 
always keep yourself informed. The pro- 
gram also seems to teach that suppliers 
who cut you off for late payment will still 
deliver the material the following month. 

Although The American Dream comes 
with an environment editor that allows you 
to customize up to 45 variables, only a 
third of them affect the model in such areas 
as interest rate and wages. The rest — 
names of department heads, default Bool- 
ean settings — are window dressing. Ac- 
cording to a spokesperson, there are actu- 
ally over 1 50 variables in the simulation. 

As a program. The American Dream 
has few deficiencies other than its inter- 
face, which forces you to enter more key- 
strokes than should be necessary. The sep- 
aration of departments may be realistic, 
but its implementation as separate menu 
choices is inconvenient. Combining some 
of the departments — like quality control 
and manufacturing — under one menu 
would ease frustration. On-line help would 
be better situated within the screens rather 
than in the main menu. 


Despite the problems with The Ameri- 
can Dream, it is absorbing. When played 
conservatively, it can teach basic concepts 
about interdepartmental relationships. 
However, as it is currently designed, the 
thrill wears off after several sessions; the 
program soon becomes an exercise in hit- 
ting the keys. If Blue Chip ever decides to 
supply a full environment editor and one or 
two ptesaved games with the program, it 
would be a much better training tool. 

Venture’s Business 
Simulator 

Venture's Business Simulator appears to 
be the result of a lot of research and devel- 
opment and insufficient quality control 
and market research. Distributed by Elec- 
tronic Arts (a software game house). Busi- 
ness Simulator is the slickest of the pro- 
grams 1 reviewed and also the buggiest. 
According to its developers, it is an indi- 
vidualized version of The Strategic Man- 
agement Game. While the environments 
and scenarios are somewhat similar. Busi- 
ness Simulator includes graphics and a va- 
riety of on-line help for running the pro- 
gram and for making business decisions. 

START-UP Primarily geared to middle- 
and upper-level managers such as division 
heads and directors of finance. Business 
Simulator puts you in control of a start-up 
that manufactures and markets up to three 
types of robots. Your job, as the user, is to 
turn it into a multinational corporation. 


FACT FILE 


a \ enlure 's Business 
Simulator 
Hlcctronic Ans 
1 820 Gateway Dr, 

San Malci). CA 94404 
(415)571-7171 
Lise Price: S99.95 
Requires: 256K RAM. 
two disk drives. IX)S 2.0 or later. 

In Short: Venture's Business Simulator 
should perhaps be called Business Stimula- 
tor. tor It is riveting- .An irritating bugginess 
and the absence of certain features leave nxim 
for iniprovenK'nt. Not copy protected. 
ClRCLfc637uN READER jERVICE CARE) 
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How to boild Rome in a dm 


Use the best project 
management software 
for empires of all sizes. 

Whether you’re launching 
a new product, constructing an 
office complex or planning to make 
history-, Harvard™ Tbtal Project 
Manager (HTPM) is the complete 
PC software program for anyone 
who wants to manage more 
effectively. 

Successful project manage- 
ment starts with HTPM’s intuitive 
roadmap (PERT Chart) which 
graphically demonstrates relation- 
ships between tasks and offers a 
clear view of the critical path. 
HTPM’s Gantt Charts allow you to 
modify the project for the most 


efficient .scheduling and resource 
allocation. You can also budget 
each task and compare actual costs 
to planned costs. If necessary, cost 
data can be transferred easily to 
Lotus™spreadsheets. The flexible 
Project Calendar gives you the 
ability to define your workdays and 
tailor a project to fit your schedule. 

Because most managers must 
juggle more than one project at a 
time, HTPM supplies a sitecial feature 
that alerts you to over-committed 
resources, both within a project and 
across multiple projects, and helps 
you reallocate resources accordin^y. 

When a project requires the 
coordination of many people, good 
communication is vital. With HTPM 
you can produce comprehensive. 


presentation quality reports to keep 
the entire organization informed of 
the latest developments. 

Any project can take on epic pro- 
portions when you are responsible 
for bringing it in on. time and on 
budget. That’s why every project 
manager needs HTPM. For planning, 
scheduling, controlling, and report- 
ing, no PC software is as effective 
as Harvard Tbtal Project Manager. 


Graduate to 

Harvard Tbtal Project Manaj 

Runs on IBM PC.Compaq,AT&T.‘^fidy,>n(>iKhcrcntnpatib<rMS DGSoomputers .A products SoBwsrr PubfishingCorporatHin P.O Box721(I.Ml \i<^,CAtM03!) 72li!i * 

Call for a FREE trial size disk today! Call 1-408-848-4391. 
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■ BUSINESS SIMULATION 


PC MAGAZIP^ EVENT: THE SURVIVAL OF THE RICHEST 

Last June, PC Magazine joined with corporate training consultant MicroTrek and 
teams of number-crunching hotshots from AT&T, American Express, and TPF&C to 
see just how far a business simulation could go. 


C an business simulation software 
help executives acquire better man- 
agement skills? That was the issue at 
stake in Survival of the Richest, a busi- 
ness simulation contest cosponsored by 
PC Magazine and MicroTrek, a leading 
consultant and training company. The 
monthlong event culminated in a day- 
long corporate brainstorming session on 
June 12. 1986, at New York’s Parker 
Meridien Hotel. 

The idea behind the contest was sim- 
ple. Teams from three companies, 
AT&T, American Express, and compen- 
sation and actuarial consulting giant 
Towers. Perrin, Forster & Crosby 
(TPF&C) participated in a business sim- 
ulation in which they managed fictitious 
companies that developed, produced, 
and marketed a hypothetical consumer 
product. A fictitious Japane.se team, 
staffed by the Strategic Management 
Group (SMG, which publishes and mar- 
kets the simulation used in the event) 
added a surprise variable that served, in 
effect, as a control team. The simulation. 
The Strategic Management Game Cor- 
porate Edition, is designed to train mid- 
dle managers and business students. 

Each team took a fictitious name for 
its company. Before the three teams met 
at a brealcfast meeting at the Meridien. 
none of the contestants knew which 
pseudonym represented what company. 
American Express Travel Related Ser- 
vices Co., represented by Brian Lavelle, 
manager of microcomputers, took the 
name XYZ Corp. AT&T’s team, 
manned by Charles Redmond 11, division 
manager of marketing communications; 
David Gigante, district manager of busi- 
ness analysis for workstation products; 
and Fred Bondlow, department chief of 
financial planning and sales support for 
major account sales, competed as Safari 


Corp. TPF&C’s team included consul- 
tants Michael L. Davis, Frank A. Rob- 
ert, Katherine F. Rosen, and Jay R. Sibel 
and took the name MBI. an acronym that 
more than one contestant suspected was 
actually an anagram for a major manu- 
facturer of personal computers. 

PLAYING TO WEN From the begin- 
ning. the teams played to win. Their 
competitiveness may have had some- 
thing to do with the prizes, a Tandy 200 
laptop computer to be given by PC Mag- 
azine to each member of the winning 
team. Also pressing them on. however, 
was corporate and individual pride. ”As 
long as we’re in this thing,” said 
AT&T’s Gigante, "we might as well do 
everything we can to win it." 


Thus motivated, the team members 
who came to the Parker Meridien came to 
play hardball. In each team’s hotel suite, 
the contestants pored over spreadsheet 
models, studied The Survival of the Rich 
Journal (a Wall Street Journal lookalike 
produced on the game’s "yearly" calen- 
dar to keep the contestants up on impor- 
tant information), and hammered out key 
business strategies. By midmorning, 
there wasn’t a dry brow, unloosened tie, 
or untolled-up sleeve in the house. 

The three real teams (excluding the 
SMG-fronted Japanese team. Destiny 
Inc.) began the game as start-ups, each 
with about $20 million in venture capital, 
a factory, and equal shares in a single re- 
gional market for a single product. 
Teams make decisions on a yearly basis 



■ 'Sun'ival of the Richest. ' ' The winning management team at The Survival of the Richest 
business .simulation competition sponsored by PC Magazine and MicroTrek in New York. A.r 
the high-JIying Safari Corp. officers (right to left around table: AT&T s David Gigante. Fred 
Bondlow. and Charles Redmond ID debate the finer pirints of corporate strategy. Bill Ortel 
from AT&T s Technical Support pores over numbers generated by the team's Advanced 
VisiCalc model. The event demonstrated that sophisticated simulation programs like The 
Strategic Management Game Corporate Edition are an impressive training option for 
managers, aspiring managers, and future CEOs. 
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over a 4-year period; while crises can and 
do occur, the game’s emphasis is primar- 
ily on medium- to long-term strategy and 
{x>sitioning. 

The game covers all aspects ol start- 
ing a company, building market share, 
managing debt/equily ratios, building for 
the future with R&D expenditure, and 
C(X)rdinating prtxluction capacity with 
anticipated demand. Factories depreci- 
ate, markets gn)w, inventory builds and 
costs money to maintain, loans mature, 
underpaid workers strike, loan sharks 
break delinquent debtors* legs — the 
game is rich in the detail and capacity for 
randomness that make real-life business 
challenging and exciting. 

Several options are built into the 
game. Companies may expand their mar- 
kets regionally into the western United 
Stales or Canada, or by prtxluci line from 
standard into premium and superpre- 
mium. How they perlbnn is largely a 
function of how and where they spend 
their money. For instance, a large adver- 
tising budget will usually increa.se mar- 
ket share; hefty payrolls increa.se worker 
satisfaction . If manufacturing staffs work 
harder, prixluctiviiy rises. On the other 
hand, you can sink huge amounts of capi- 
tal into advertising. R&D. and plant 
staff, enjoy adominant market share, and 
pnxlucc the highest pa)fit. and still go 
bankrupt if your profits are too low or 
cash is Ux) hard to come by. 

DK\MNG WITH CRLSFS The Strate- 
gic Mamifiement Game Corporate Edi- 
tion re-creates the real financial world to 
the extent that any decision made by a 
team affects every other team's subse- 
quent performance. In fact, the real- 
world feel of the game can be frighten- 
ing. As companies exceed a debt ceiling 
determined by their asset and income lev- 
els. the banks turn their debts over to a 
collection agency, a person of suspect 
reputation known as Big Al. A news item 
in the December 31 . 1986. issue of The 
Journal screamed, ‘Big A! does big 
business, loans XYZ and MBI $2.9 mil- 
lion and $3.9 million respective- 
ly!!! . . . Al’s limo reported lurking in 
Parker Mcridien garage.** Such is the 


stuff that sends stiK'k prices plunging and 
executives to their Maaku. 

In order to be successful, team mem- 
bers have to quickly grasp company, 
market, and economic details and spin 
from them the big picture. This is where 
the PC played a crucial, though not nec- 
essarily deciding, role in the contest. 

Michael Wilding of MicroTrek attrib- 
uted this to the “garbage-in-garbage- 
out'* (GIGO) syndrome that is well 
known to MIS managers. Not even the 
best program can be any better than the 
data you feed into it. Since there is little 
hard data to go on in a start-up situation, 
managers arc forced to rely on their busi- 
ness sense and instincts. Wilding pre- 
dicts that computers can never become 
more than an adjunct to the managers 
they support. “The techno-manager of 
the future still needs that subjective 
side.” he said. In the long run. subjective 
appraisals and decisions were what won 
the day (or days) for the nK>st successful 
(mea.sured in dollars and cents) team. 

T¥AM Sl RVrFGIKS The teams* an- 
alyses were particularly revealing of the 
human side of human/PC interaction. 
XYZ Corp. ba-sed its strategy on three te- 
nets: early market presence in each re- 
gion. emphasis on the upscale side of the 
market, and cost control. Its 1-2-J mixl- 
cls were fiKused on marketing potential 
and company finances. 

According to Charles Redmond, the 
primary gtxil of Safari Corp. (AT&T) 
was simply “to be the most profitable.” 
Redmond outlined a two-stage “yuppie 
growth strategy**; First, establish market 
presence al the low end by cutting prices 
and distributing widely; second, ratchet 
upward into the high-margin superpre- 
mium market. Running Advanced Visi- 
Calc on an AT&T 63(X) Plus. Safari’s 
imxleling was the most extensive of the 
three teams, covering many aspects of 
the market and the company’s finances. 

Destiny Corp. weighed in with what 
SMG's Andy Lipitz characterized as a 
“typical Japanese market strategy.” ftv 
cused on long-temi domination of the 
marketplace rather than slK)rt-ieim prof- 
its for shareholders. It plotted strategy us- 


ing the built-in planning facilities of The 
Strategic Management Game it.self. 

TPF&C adopted the role of a fast fol- 
lower: make sure competitors do not go 
unchallenged in any market area, spend 
freely on^ advertising and R&D to retain 
high quality and hefty market share, and 
set prices in the medium range in each 
category. The professional consultants 
on the TPF&C team used Symphony's 
spreadsheet to guide them through the 
mathematics, and its outlining function 
helped them clarify their thinking. 

Through the first 3 simulated years of 
the competition, the teams ran surpris- 
ingly even. With high prices and a low ad 
budget, XYZ Corp. ran into problems 
selling its product. As a result, debt 
quickly outstripped income, and it went 
into the fourth year with inflated inven- 
tories and a negative balance sheet. 

MBI Corp. also maintained high debts 
but sold plenty of product at a good mar- 
gin. The company also suffered cash- 
flow problems, mainly because of under- 
production; by the third year, back orders 
had grown ioalx)ul S5(X),(XX). which, ac- 
cording to a fixed fonnula in the game, 
cost the company sales in a multiple of 
four times back orders, or $2 million. 
MBi's strategic flaw was that it stayed at 
two factory shifts, while its competitors 
were going to three. Market share and to- 
tal market size grew, while MBI contin- 
ued to prtxluce at fonner levels. 

l*he Japanese dummy company. Des- 
tiny. seemed to have a successful strate- 
gy. With the lowest prices in the market 
and high production capacity, profits 
stayed low. but it had plenty of sales and 
cash. Misfortune struck when the U. S. 
Commerce Department decided that 
IXrstiny’s success was “not in the best in- 
terests of the American economy,” and 
the company was “forced to vt>luntari- 
ly” limit pnxluciion and imports. 

THK WINNER IS . . . The winner? 
Safari Corp. In the final tally. AT&T 
won because of a synergy between sound 
positioning and management, and a 
watchful eye on the numlxirs. It ended up 
with high profits, the best debt/equity ra- 
tio, the highest slock prices, and the 
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PCI 

Your # 1 Choice 


Your First System 
Consultant 



Basic System 

• 8088-2 CPU — Runs at 4.77 or 7.4 
MHz 

• 640KRAM 

• 360K Half Height Floppy Drive 
w/Controller 

• AT™ Style Keyboard 

• 135 Watt Power Supply 

• System Manual 

• Runs All Miyor PC-DOS Software 

• Full 18 Month Warranty 

• MS-DOS 3.10 




Order It Today 
Use It Tomorrow* 


AT™ System 

• 80286 Processor 

(Hardware swiichable 6/8 MHz) 

• S12K RAM (1024K Optional) 

• \2 MB Floppy Disk Drive 

• Floppy / Hsud Disk Controller Card 

• Clock/Calendar with Battery Backup 

• AT™ Style Keyboard 

■ System Manual 

• Runs All Major PC-DOS Software 

• MS-DOS 3.10 

■ Full 18 Month Warranty 



*1259 


Monochrome XT $859 
System 

Basic System Plus. . . 
•Mo noch rome Graphics Adapter 
• 12” TI L Monochrome Monitor 


Color System XT $1059 EGA System XT $1339 
Basic System Plus. . . $1659 ggsig AT $1939 

•Color Graphics Adapter •Enhanced Graphics Adapter 

• 13" RGB Color Monitor • 13" High Res RGB Monitor 

(640 x 200) (640 x 350) 


*Ask Us About “Order It Today, Use It Tomorrow” Special 


California Residents — We^ll Pay Your Sales Tax! 
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PCI 

Your # 1 Choice 


Your Upgrade 
Partner 


n 


Hard Disk Kits 
20 MB *399 

•BMtalMDMfe 


AT Type Hard 
Disk Drives 

20 MB *549 
30 MB *629 
40 MB *759 



Hard Disk Card 

*579 



Expansion Box 

*150 


Host Bus Interface 
Cards w/Cable 

*119 


“IBM’s Brother” High Resolution EGA Compatihle 

Monochrome RGB Color Color Monitor 

Monitor Monitor $44Q 

*119 *339 


• toa — i6c«iM 




•WAMTHiriOtlfcC 


Floppy Disk Drives 

‘Hmmm $90 




Fast Tape Backup 
20 MB *449 60 MB *659 


Id DOS Pk HadMs Comat 


• •• I aOD Oa Ob^H Mi* 


• aiu.ooMttAaH 


Turbo Speed 
Hard Disk Controller 


Tiny T urbo Card 


MonO'GraphIcs Color Graphics Adapter EGA Card 

Adapter 

•““"^*99 
Hayes Compatible 


*89 *269 


*99 




*475 Modem 


*148 




Enhanced Keyboard 


^i-U4 U 


>• L* Had Dita Ria a Mi SpnM 


Citizen High Speed 
Dot Matrix Printer 


MSP-20 (80 Column) 
MSP-25 (136 C:olumn) 


• Met Spnd Aanaraot ta PC ad POXT 

• lUftea SBI «<k KQM 

• Sa*aranSTa»aad 


AT Multifunction Card 


• MBS ixsaps 


*79 


XT Multifunction Cards 


135 Watt Power 
Supply *90 



PC 1 Policy 

The Price You See is The Price You Pay 

No extra charges, no hidden charges, no surcharges. 

We pay the freigta. We pay any applicable sales tax. 

W< MMpt MtMrCHd sad VISA (no antarie), aooer ords, clwtna'i cteck. p cno ni l chock (fieMc doa 
iOdapiiDcl«ar),«aavoif7fkMUMiknalPO'(«Mwirt<nasfm. Wt pap ildpplai (UK ponod — foan eupplnf 
' iU« M id dl ttOBM chi^) tat en»*iw«»i«a us, wc pop tpidlcaUc m)« ioe. 

Anp im boagbi fmn PC I (inclBdlogMnwBreU’aBa|WBBd)nay bottMaodfivi (Wnicfood wUMoMdajri 
' » a WM Uappod If te aiy Rons jm ire not 100* Mtidad. AD PC I prodocii cony PC I'a one year 
nay: Mat yrodacti ilae cany ■untwcom'i wwrauy. Sdeciod PC I pddocu may emry addkianal 
Wmnaty polky roqohoa (hot yoa aihmB proof of paichoM mid oMaM as RMA camhar fraai oa by 


Order Toll Free: 
(800) 222-3978 

In California: (213) 724-2781 
Tech. Support: (213) 724-1684] 

5830 E. Washington Blvd. 

City of Commerce, CA 90040 




■ BUSINESS SIMULATION 


I ' 'The Sitnival of ihe Kkhest' ' ctmtimiedi 

highest net gain in stock price. 

The other winner was the PC, which 
proved itself a top-notch decision-mak- 
ing tool. None of the competitors felt that 
they would have been able to make the 
kinds of quick, data-dependent, analysis- 
rich, if ultimately subjective, decisions 
required of them had they not had access 
to PCs. Somewhat ironic suggestions to 
the contrary were consistently met with 
incredulity that bordered on disdain. A 
personal computer is not in and of itself a 
good manager, but the notion that com- 
puters help managers become smarter is 
no longer open to question . After a gruel- 
ing month simulating CEO reality, we no 
longer question the validity of SMG's ap- 
proach to management training. 

— Paul M. Stafford 


MicroTrek, cosponsor of Survival of the 
Richest, is a New York-based consulting 
and training company. According to 
Paul Goldner, MicroTrek president, 
‘ ‘the synergistic use of the personal com- 
puter achieved in The Strategic Manage- 
ment Game is representative of the ap- 
proach we take to training executives in 
our seminar programs." MicroTrek' s 
address is 60 E. 42nd St., #937, New 
York, NY 10165, (212)286-0894. 


FACT FILE 


a The Strategic 

.\fanagement dame 
Corporate Edition 
Strategic .Management 
Gn)up(SMG) 

3624 Market St. 
University City 
Science Ctr. 
Philadelphia. PA 19I()4 
(2l5).W^XXi 

List Price: Contact SMG for information. 
Requires: 256K RAM. two disk drives. 
In SlMirt: SMG’s The Strategic Mtnuige- 
meat Game is a sophislicaled training tool 
that teaches skills in business thniugh .sim- 
ulated experience. It is available as part of 
SMG's business simulation seminars and 
through corporate site licensing. 
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THE BUSIHESS JOURNftL Decemker 31, 1996 
Survey of '.C'lripany Balance Sheets 
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54 
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29 
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This screen from Venture’s Business Simulator shows imaginary historical data from a simulation 
set in the future. Players have access to and evaluate such screens (others include annual reports 
for each company, corporate bond reports, and industry statistics) before making key decisions 
effecting the position of their company. Note that you can detect trends by studying the bottom half 
cf Ihe screen (under the heading “% Change 1995 to 1996"), which displays the variance from 
one year to another. Also note the Analysis and Tutorial options at the very bottom of the screen. 


The 7-year simulation takes you through 
five stages. Each level — start, growth, in- 
dependence, new products, and new mar- 
kets — adds complexity in the form of more 
decisions. The decisions you need to make 
cover production levels and factory expan- 
sion, product pricing and advertising cost, 
and the size and type of your sales force. 

Five companies, two of which can be 
human players (the simulation manages 
the other three), compete in the market. 
The computer-controlled competitors are 
modeled after well-established corpora- 
tions: Apple, Texas Instruments, Hewlett- 
Packard. and Tandy. Their game plans are 
similar to strategies actually employed by 
these companies. HP, for example, goes 
after the high profit margin, Apple rein- 
vests its earnings in R&D, and Tandy at- 
tempts to comer market share. 

Everyone begins at the same level, with 
a net worth of $50,(X)0, no factories, no 
sales force, one product, and presence in 
only one geographical area. Your initial 
decisions are limited to the number of ro- 
bots to purchase, how much to spend on 


your advertising campaign, and the 
amount of money to borrow. If your com- 
pany’s worth increases enough, you rise to 
the next level. Eventually, you need to de- 
cide whether to float bonds or issue stock, 
expand into new territories, and introduce 
new products. At any point during the sim- 
ulation, you can go bankrupt, end up bor- 
rowing from a loan shark, or fail to reach 
the next level. 

Slow speed As a simulation. Busi- 
ness Simulator's processing speed and the 
absence of an environment editor hamper 
its effectiveness. The former leads to im- 
patience and the latter to fmstration. Elec- 
tronic Arts should at least consider replac- 
ing the program’s “processing decisions” 
message with the stock-price graph that 
begins each turn. 

While this will not actually accelerate 
the processing, it will give the appearance 
of action. The addition of an environment 
editor would enable you to enter economic 
data that more closely mirrors reality, as 
well as allow you to create scenarios that 
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COWGIRL CAPER- Interlude # 

Howdy, partner. 

Howdy, partner??? 

You’ve got a date with a cowgirl tonight. 

Uh oh. Have you been playing Interlude again? 

Let's see. ..I'll need a hat. boots, chaps. ..and maybe spurs. 
What time does the rodeo start? 

As soon as you walk through the door. Cowboy! 

Interlude II. The long-awaited sequel to the first adult 
computer game in history is finally here. It's provocative and 
playful! Outrageous and romantic! It has all the excitement 
of the original Interlude, plus significant new features. 

The computerized interview, which is taken by one or 
both players, has been greatly expanded. It probes your in- 
nermost desires to discern your mood of the moment, your 
secret longings, your special fantasies, and then suggests 
for your pleasure one of its more than 160 Interludes. You 
can ask the computer for an Interlude for now. or one for 
later. Special options give each player added control over 
surprises and special erotica hidden in the Interludes. 

^ The original Interlude took the computer world by 
storm six years ago. creating a media sensation: 


! j FORUM Magazine: "The Interludes are imaginatively and 

sensitively written ...the computer's recommendations are 
\ uncannily appropriate " 

US Magazine: “The most edifying third party fo join cou- 
, pies between the sheets since The Joy of Sex " 

-J t 

Chicago Tribune: "This marriage of computer tech- 
ology and sex is natural. . . erases forever the image 
of computer-users as dull guys with slide rules in their pockets 


' -f- 


and square roots on their minds." 

Money Magazine: "Sometimes it's easier to tell a computer what 



\ ' 

VvO • * 


you u'onf than it is to tell your partner. " 

Interlude II will take you to the outer limits of fantasy 
and romance. And. if the computer selects Interlude #99 


your love life may never again be the same. 
Interlude II. Are you ready for it? 
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■ BUSINESS SIMULATION 


reflect your specific business needs. 

Even as a training tool. Business Simu- 
lator falls shoit. Its consulting mode tends 
to be generalized and of little use until you 
have run the simulation a number of times. 
Also, the manual glosses over strategies 
and offers no specifics about the game's 
operations. For example, it would be nice 
to know at what point advertising spending 
and sales-force size cease to have an ef- 
fect. 

Some of the program’s other problems 
are easily remedied. For example, the 
manual, which mentions a share buy-back 
feature, fails to explain the actual process. 
Also, the program itself should display le- 
gal ranges prior to input rather than have 
the range pop up as an error message. Non- 
game-related error messages should be 
more helpful. If I, a professional reviewer, 
don’t know what a “-2957 Trouble with 
the Graphics Module" message means, 
how can a manager whose computer expe- 
rience is limited to spreadsheets possibly 
know? 

BUGS More troublesome are the errors 
that imply problems within the simulation 
itself On a number of occasions, compa- 
nies with a negative net worth appeared at 
the top of the heap. (This may be a prob- 
lem of assigning the internal value as an in- 
teger rather than a real number. ) And every 
so often, you may find an improperly bal- 
anced balance sheet, especially if you have 
a negative equity. 

Despite its problems and bugs, there is 
something compelling about Business 
Simulator. What’s more, it does provide a 
model that approximates reality. It may 
not have all of the features you want or 
need, it may not trap every error, but it is 
undeniably riveting. 

Free Enterprise 

Free Enterprise is an example of what 
happens to a product when its research and 
development funding dries up. Originally 
developed on a mainframe as the IBM 
Management Decision-Making Laborato- 
ry in 1963, Free Enterprise was released 
by Science Research Associates (an IBM 
subsidiary) in 1982 for the IBM PC. At 
that time Free Enterprise was state of the 
art, requiring only 64K bytes of RAM, 
BASIC, and DOS 1 .0 to operate. 


Free Enterprise is less ambitious than 
the other simulations in this article in that it 
is targeted at the novice in corporate fi- 
nance. allowing three levels of play: be- 
ginner, intermediate, and advanced. The 
higher the level, the more decisions you 
are required to make. At the lowest level, 
you input the product price and the adver- 
tising costs. As an intermediate player, 
you are also called on to decide how much 
to spend on production, plant improve- 
ments, and research and development. 
The advanced level adds decisions related 
to borrowing and repaying capital and pay- 
ing out dividends. Each turn in the game 
simulates 3 months of operations. 

To aid your position as CEO, there are 
three industrywide reports and five corpo- 
rate reports. The former supply informa- 
tion on stock fluctuations, earnings per 
share, and cumulative industry data. 'The 
confidential corporate reports include area 
sales analysis, the production report, the 
profit and loss report, the sources and uses 
of cash statements, and a balance sheet. 

SIX PLAYERS Up to six compa- 
nies — headed hy any combination of hu- 
man or program-driven players — can 


compete in up to seven geographical areas. 
Each company controls a home area in 
which it is firmly entrenched and has ac- 
cess to a common market area. Besides the 
advantage of product recognition, in the 
home area you have little or no cost for 
transportation. 

V^n the computer is one of the play- 
ers , you can set its company strategy to one 
of three orientations. For example, if your 
normal business is growth oriented, both 
you and your program competitor can gear 
production. R&D, and development for 
long-range growth goals. If you prefer to 
do battle with a marketing-oriented 
competitor, the program can be set to 
model an aggressive, low-profit company 
in search of larger market share. You can 
set the program to mirror a balanced com- 
petitor, one that plays conservatively and 
attempts to follow your lead. You can 
also have Free Enterprise choose its own 
strategy. 

Free Enterprise's environment editor, 
which is limited to eight variables, appears 
at the beginning of the game. The variables 
that you can change include limits on 
loans, interest rate, general condition of 
the economy, transportation cost, weight 
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The business sinmlation program Free Enterprise, one of the earliest programs of its kind available 
for the PC, is showing its age. This production report is indicative of the quality of the program as a 
whole: informative, but lacking such fundamental niceties as borders and color. 
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Princeton 
is the best choice 
in PC monitors. 



When you're looking for a personal 
computer monitor, look at 
Princeton Graphic Systems. Our 
growing famiiy of high quality 
personal computer 
monitors delivers 
compatibility, 
brilliant colors, 
high resolution, 
and dependability. 

Whether you're 
designing sophisti- 


cated business graphics or 
number-crunching a financial 
spreadsheet. That's why Princeton 
is number one in the minds of more 


and more personal computer 
owners every year. 

For the very best in PC monitors, 
the choice is clear: Pick the com- 
pany that's at the 
top. Princeton 
Graphic 
Systems. 


NX.12E.0urEGA. 
compatiWe monitor oves 
you 64 vtvK) colors Extra 
sharo text and graphic 
Oispiays Thehnesioot 
pitch (.28mm) of any IBM - 
comp^ple enhanced 
rmnitor Nonglare screen 
Fully compatiDie with 
IBM's** Enhanced Graphics 
Adapter (or equiv^nts) 


SR-12P. Top-ol-fhe-line 
analog color monitor 
features ultra high resolution 
(640x480) 4.096 colors 
(or superb graphics The 
finest dot pitch (.26mm) of 
any PGC-compaiible 
monitor Laminated nonglare 
panel 


HX>12. High resolutxxi RGB 
color monitor with .31mm 
dot pitch gives you better 
graphics, bener text than 
ioM's (ktlor Monitor (5153). 
Nooglare screen Voted 
"Best in the World'’ two 
years running in K WorkJ's 


SR-12. Super high resolu- 
tion RGB monitor with a 
31mm dot pitch (Compati- 
ble with Sif^ Oes^ns Col- 
or 400 board and iXhers 
Gives you 400 fines of 
resolution Nonglare screen 


MAX-12. High resolution 
amber monitor When used 
wnn an iBM-compatibie 
monochrome adapter 
drivers 720 x 350 resolu- 
tion. With an IBM- 
comptfiMe color adapter. 
540 x 200 resolubon with 15 
shales ofambr. The 
monitor autom^icaHy ad- 
justs to either card 


' World Class PC Contest ' 

All monitors come with free data and power cables 


HX-9/HX-9E. Compact nine- 
inch high resolution RGB 
moTHtor Perfect for worksta- 
tions where space is at a 
premium. Both feature a 28 
dot pitch and an etched dark 
glass screen Ergo- 
nomc features likeabwli- 
m tiii/swtvei base, non- 
glare screen, and a buiit- 
in green/amber switch HX-9E 
IS compatible with IBM’s EGA 
(or equiv^ents) 


Visit your local computer store today and ask about our full 
line of high resolution color and monochrome monitors. 

Monitors that live up to the Princeton Graphic Systems 
tradition of quality, performance, and value. ____ . _ . . 

PI^NCETDN 


Princeton Graphic Systems, 601 Ewing Street, Bldg. A, 
Princeton, NJ 08540; (609) 683-1660; TLX 
821402PGSPRIN: (800) 221-1490, ext. 1102. 

iBMisetrvnrwiiefmKnKiouiBusxmsMaciMWS inc Cotoreopisstraoerrurk 
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ORAPHIC SYSTEMS 




SNORTON 

COMMANDER 



New from Peter Norton. 

THE QUICK AND EASY HARD DISK MANAGER. 
LETS YOU TAKE CHARGE OF YOUR COMPUTER. 

Call or write for free brochure. Program available 
direct for $75 from Peter Norton Computing, Inc., 2210 
Wilshire Boulevard, Santa Monica, CA 90403. 213-453-2361. 


9 TRACK 
TAPE 

Our “TAPE CONNECTION" system is used by hundreds of companies for mailing 
lists, report filing, check processing, sales analysis, off-line printing, and exchang- 
ing large data base files with a mainframe. Our system features: 

• Attach to most IBM PC compatibles 
• Cobol, Fortran, BASIC, and C support 
• 800 NRZI, 1600 PE, and 6250 GCfl 
• Transfer rate Is 1-4 MByte/Mlnute 
• Block lengths up to 65K 
• ANSI. IBM, DEC, and DG supported 
• Support for most record types 
• Multivolume and labeled tapes 
• Select specific records to transfer 
• Record reformatting ar>d translation 
• Hard disk backup utility 
• Support for many tape drive models 


The price for controller card, cable, and 
transfer software is only $795. The op- 
tional tape data reformatting utility is 
$195. Several model tape drives are 
available for $2700 to $9200 depending 
on features. 

Since 1982, we have installed thousands 
of diskette and tape conversion systems 
at customer locations around the world. 
Call us today for help in connecting a 
9-track tape system to your IBM PC. 


Flagstaff Engineering 

1120 W. Kalbab • Flagataff, AZ 
86001 • Telephone 602-779-3341 
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■ BUSINESS SIMULATION 


of research and development, price sensi- 
tivity, impact of advertising on market 
share, and random economic events. The 
random events, which can be industry- or 
company-specific, simulate such things as 
strikes and natural disasters. 


THE SIGNS OF AGE As a training tool. 
Free Enterprise presents a number of un- 
necessary obstacles. Because the program 
is written in interpretive BASIC, it is in- 
tended for a 64K-byle machine. This 
means it excludes features found in other 
business simulations, features like graph- 
ics and relatively fast processing speed. 
Tme, there is a graph at the beginning of 
each turn that displays the previous quar- 
ter's .sales, but it presents only a gross ap- 
proximation of the actual situation. Sec- 
ond, while the manual is brief, well 
illustrated, and helpful, it is no sub.stitute 
for on-line, context-sensitive help. And 
while the program is a well-thought-out 
simulation, the 40-column, black-and- 
white screen mixie does nothing for its im- 
age. Finally. Free Enterprise is copy pro- 
tected. (A program that requires 
BASIC.COM copy protected'.’ Really, 
now.) 

SRA's Free Enterprise may have been 
one of the first business simulators to reach 
the market, but it has definitely been left 
behind by the competition. 


Vincent Puglia is a frequent contributor to 
PC Magazine. 



FACT 


FILE 


Free Fnterprise 
Science Research 
AsMK'ialcs Inc. 

155 N. Wackerl>r. 
Chicago. IL 60606- 1 7K0 
(3f2) 'iH4-7(XK) 

List l*rice: SKN) 
Keguires: 64K RAM. 
one disk drive. IX)S 1 ..i. BASIC; primer rec- 
ommended. 

In Short: SRA's Free Enterprise may have 
hc'en one of die first business simulations 
available for the PC. but it’s dermilely show- 
ing its age. which is a shanK\ as the basic de- 
sign of the simulation is very appealing. 

Cop)’ pniiectcd. 

ClR( LI 6360NREAD£RS£RVIU.CAHU 
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AN OLD RESPECTED NAME. 

A BOLD NEW LOOK. 

Computer Mail Order is one of the oldest computer mail order companies 
in the country. WeVe succeeded where others have faiied, because year 
after year, mn/e deiivered to you the most product performance for your 
doliar and given you the attentive service you desire and deserve. 

This month we iaunch a new look. We hope youll find it as easy on your eyes 
as Computer Maii Order has been on your pocketbook. 

We aiso hope youll do us the honor of calling us C-M-0. 


FINE PRODUCTS. 

When you cail CMO toli-free, you order from a selection of the finest 
computer hardware, software and peripherals available. More than 500 
items from the best sources in the business (including PC-TOO; 
the tailor-made clone, direct from CMO!). 

FINE PRICES. 

Call us. Compare us. Talk to us. We won't hang up. We like talking price 
as much as we like talking computers. 

FINE SERVICE. 

We know computers. And we back that product knowledge with 
our best warranty package ever. And we deliver with next-day shipping 
on our entire inventory. At CMO, we're committed to keeping 
you up, running and satisfied. 

NO FINE PRINT. 

We're CMO. No hot air. No come-ons. No hang-ups. And no fine print, 
liim the page. Explore CMO. 




siness, person to person 


PRINTERS. 


MS/DOS SYSTEMS 


Canon 


L BP-fi Layer see soecial 1 

Citizen 



...299.00 

MSP-20 Dot Matrix 

...349.00 

Premier 35 Daisywheel 

...449.00 

C.ltoh 



call 

Diablo 



,.1099.00 

Epson 



call 


call 

LQ-800 24 Pin 

call 

LQ-1000 24 Pin 

call 

Hewlett Packard 


2686A Laser 

call 

7475S Plotter 

call 


call 

Juki 



call 


call 

551 OC Cciior 

call 

NEC 


P560. P660, P760 

call 

3550 Spinwriter 

...779.00 

8850 Spinwriter 

.1099.00 

Okidata 


ML-192 IBM 

call 

ML-193 IBM 

call 


call 

OK2410 Hi Speed 

call 1 

Panasonic 



...229.00 

KX-1592 Dot Matrix 

...469.00 : 

Star MIcronics 



...249.00 , 

SR-15 Dot Matrix 

...549.00 

Toshiba 


P321 24 Pin 

...479.00 ' 

P351 24 Pin 

.1049.00 

DISKETTES. 

MaxeN 


MD-2 DS/DD 5V4 

12.99 

MD-2HD Hi Density 5’/. 

24.99 

Sony 


MD2D DS/DD SV. 

11.99 

MD2HD Hi Density 5Vt 

24.99 

MFD-2DD DS/DD OVr 5 pak.. 

9.99 


AT&T 

.from $1699.00 

Con^aq 

.from $1499.00 

Corona 

...from $995.00 

IBM-PC 

from $1199.00 

IBM-XT 

see special 

IBM-AT 

from $2799.00 

Leading Edge 

.from $1299.00 

Sperry 

$1899.00 

7anith 

from S995.00 

1 1 

MULTIFUNCTION CARDS. 

AST 


Six Pak Plus PC/XT 

$169.00 

Six Pak Premium PC/XT 369.00 

Advantage IBM/AT 

339.00 

Rampage PC/XT 

279.00 

Rampage-AT IBM/AT... 

479.00 

1 DCA 


1 IRMA PC-3278-1/0 

849.00 

Everex 


EV-640 Edge Card 

259.00 

Hercules 


Graphics Card 

219.00 

Graphics Card Plus 

219.00 ■ 

Color Card 

169.00 

IDEAssodates 


IDE-5251 Emulation Board 589.00 | 

Intel 


1110 PC-Above Board . . 

call 

2010 AT-Above Board.. 

call 

1 8087, 80872, 80287, 802878 call f 

Paradise 


Modular Graphics Card 

269.00 

Color/Mono Card 

139.00 

Multidisplay Card 

179.00 

Polaroid Pallette 


Computer Image Recorder 1399.00 f 

Quadram 


1 Quad EGA Graphics Adapter.. ..369.00 

Expanded Quadboard.. 

149.00 

1 Silver Quadboard 

239.00 

STB 


I EGA Plus w/Dr. Halo... 

319.00 

I Vldeo-7 


I Vega Video adapter-EGA 339.00 

Zuckerboard 


Color Card w/parallel... 

89.99 

Mohochrome Card 

99.99 

576-Memorv Card 

59.99 

1 ! 


CM Only! 

5th Generation 

Fast Back 


$89 


CM Only! 

Amdek 

310A Amber 
Screen 

*139 

CM Only! 


Paradise 

Auto Switch 
EGA Card 

*359 

CM Only! 


Hayes 

Smartmodem 
1200 Externa 

*379 

CM Only! 

CMS 

20 MB Kit 

w/Westem Digital 
Controller 

*399 

CM Only! 


IBM-XT 

268 

w/Americare 

*1699 


CM Only! 

Toshiba 

1 1 00 + ^ ^ a 

Lap-top 

Computer “ ■ 


CM Only! 

Canon 

LPB8 

Laser Printer 


*1789 


When you want to talk computers. 
When you want to talk price. 
Call toll-free: 1 800 233-8950. 

Outside the U.S.A. 717 327-9S75 Telex 5106017898 
CMO. 477 East Third Street, Dept. 8110, Williamsport, PA 17701 
All major credit cards accepted 
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Inverted Foldout slip-sheet 

1. Open the foldout page 

2. Insert this sheet with 

1. Front side touching the free page 

2. Arrow pointing to the foid 

3. Slice the folded edge 

4. Close the page and slip-sheet 
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CMO. Doing business-to-b 


Person to person. 

Not too long ago. I got a call 
from a new customer with an 
unexpected problem-we had 
delivered his order too quickly 
He had placed a COD order 
with one of our sales consult- 
ants on the 1 4th It went through 
our system and was shipped 
the 1 5th When the shipment 
arrived, the customer called. 
He said he hadn’t expected It 
so soon and hadn't had time 
to arrange for payment. 

It turned out the customer 
had worked as a sales rep for 
a competitor of ours. He said It 
takes them 3 or 4 weeks to 
complete most orders. Con- 
sequently, he didn't think there 
was any hurry to get a check 
ready for the CMO order 
"They must have a lot of can- 
celled orders." I said 
He said yes. that In a typical 
month they only ship 40% of 
what’s ordered 
That surprised me. I told him 
we ship 90% of our orders the 
next day And we have very 
few cancellations 
Well, everything worked out 
I apologized for our prompt- 
ness He laughed and said 
he'd be ready for us the next 
time he ordered 
And we ll be ready for him 
CMO Is committed to Its cus- 
tomers We operate an IBM 
System 38 with state-of-the-art 
software to help expedite the 
tens of thousands of orders 
we receive Thanks to this sys- 
tem CMO IS able to provide cus- 
tomers with up-to-the-minute 
information about their orders. 



Thomas A. Penfleld 
Sales Manager, CMO 


SOFTWARE. MONITORS. 


Ansa 

Paradox $499.00 

Ashton-Tate 

d-Base III + 429.00 

Framework II 429.00 

Borland 

Reflex 59.99 

LlghtenlngWord Wizard 99.99 

Central Point Software 

Copy II PC 24.99 

Sth Generation 

Fastback see special 

IMSI 

Mouse w/Dr. Halo 119.00 

lUS-SorcIm 

General Ledger 299.00 

SuperCalc III 329.00 

Super Project Plus 299.00 

LIfetree 

Volkswriter III 149.00 

Lotus 

Lotus 1«2»3 329.00 

Symphony 449.00 

1 MECA 

Managing Your Money 119.00 

MicroPro 

Wordstar 2000 -r 299.00 

Wordstar Professional w/GL Demo189.00 

MIcrorIm 

R:Base 5000 359.00 

Micro Soft 

Micro Soft Word 289.00 

Micro Soft Mouse/Serlal 139.00 

Micro Soft Mouse/Bus 139.00 

Microstuf 

Crosstalk XVI 89.99 

Multlmate 

Multimate 3.3 229.00 

Multimate Advantage 289.00 

Norton Software 

Norton Utilities 57,99 

PFS 

First Choice 99.99 

Professional Write 129.00 

Professional File 159.00 

Satellite Systems 

Word Perfect 4.1 219.00 

The Software Group 

Enable 369.00 


Amdek 

Color 600 RGB, IBM CGA $399.00 

Color 722 RGB, CGA/EGA 499.00 

Color 730 RGB Analog 699.00 

Magnavox 

8CM515 RGB Monitor 80 289.00 

7BM623 PC Monitor 80 99.99 

NEC 

JC-1401P3A Multi-Sync 599.00 

JB-1280 TTL Green 139.00 

JB-1285 TTL Amber 139.00 

Princeton Graphics 

MAX-12 Amber 169.00 

HX-12 16 Color 429.00 

HX12e 64 Color 509.00 

SR-12e Super Hi-Res 589.00 

SR-12e RGB Analog 649.00 

Taxan 

640 RGB Hl-Res 539.00 


MODEMS. 


Anchor 

Express! 1200 Half Card $149.00 

Everex 

Evercom 920 1200 Baud 139.00 

Hayes 

Smarlmodem 1200B 359.00 

Smartmodem 2400 599.00 

Smarlmodem 2400B 539.00 

Practical Peripherals 

Practical Modem 1200SA 179.00 


DRIVES. 


CMS 

Drive Plus 20 MB Card $499.00 

T-120 20 MB Tape-Backup 469.00 

T-160 60 MB Tape-Backup 699.00 

Iomega 


A210H 10 + 10 Bernoulli Box... 1899.00 
A220H 20 + 20 Bernoulli Box. . 2499.00 ; 


Mountain i 

Drive Card-20 689.00 I 

Drive Card-30 949.00 i 

Priam 

Innerspace ID-60AT 1349.00 

Seagate 

ST-4026 20 MB Hard Drive 689.00 

ST-4038 30 MB Hard Drive 739.00 






GET A TAILOR-MADE, 
20 MEG, XT-COMnmBLE 
FOR AS LITTLE AS $999. 



Presenting PC TOOr Only from CMO. 

When you think of tailor-made, you think expensive, right? Think again. 

Now CMO can offer you a 20 Mb PC-compatible— one we assemble in our Pennsylvania 
lab just for you. To your specifications. With the attention to quality and performance you’ve 
come to expect from CMO. All for just $999. 

Every tailor-made clone we make is backed with a full 90-day warranty on labor and 
parts, a 30 day money back guarantee and easy access to CMO technical support after the 
sale— the kind that keeps you up, running and satisfied. 

For $999, you get: A 20 Mb, PC-XT compatible that runs thousands of programs, 
including Lotus 1-2-3” C A 4.77 Mh chip speed An XT chassis with 256K (expandable to 
640K) ■ A 20 Mb hard drive ■ A 360K floppy drive □ A floppy disk and hard drive controller 
A 150 watt power supply (not just 130) ■ Open architecture with 8 expansion slots (not 
just 7) ■ And an 84-key, XT-style keyboard. 

Need more power and more flexibility? Call us. Let’s talk about your tailor-made 
PC TOO. 

Your options are unlimited. 

CMO. Policies and particulars. 


Next day shipping on all in-stock items. • Free technicai support from our own factory-trained staff •Toll-free order inquiry. 

• No surcharge on VISA or MasterCard orders. • Credit cards will not be charged until the order is shipped. • No iimit and no 
deposit on COD orders. • No sales tax on orders shipped outside PA. • No waiting period lor cashier's checks. 

SHIPPING. Add 3% (minimum $7.00) shipping and handling on all orders. • Larger shipments may require additional charges. 

• Returned items may be subject to a restocking fee • All items subject to availability and price changes. 

EDUCATIONAL INSTITUTIONS: 1 800 221-4283 



When you want to talk comi^ers. 
When you want to talk price. 
Call toll-free: 1 800 233-8950. 


Outside the U.S.A. 717 327-9S75 Telex 5106017898 
CMO. 477 East Third Street, Dept. BllO, Williamsport, PA 17701 
All major credit cards accepted 




■ LANGUAGES ■ WILLIAM G. WONG 


raoLOG 

A 

rtificial in- 
telligence is a term that conjures up visions 
of the HAL-9000 and robots that walk and 
talk, but the subject is actually more down- 
to-earth than that. Recently, Al research 
has begun moving into the mainstream 
computer environment. One of the AI pro- 
gramming tools, PROLOG, exists in a 
number of forms on the ever-popular per- 
sonal computer. 

PROLOG is not just for Al-related 
work. It provides a powerful method for 
relating data, which makes it a suitable en- 
vironment for simple and complex data- 
base work. PROLOG is easy to learn and a 
good general-purpose programming lan- 
guage for many applications. 

Prices for PROLOG systems range 
from $95 to $895. Some are interpreters 

A Language for 

ARTIFICIAL 

INTELLIGENCE 


PROLOG displays its value as a programming language in both 
the arcane sphere of artificial intelligence and the workaday 
world of database applications. 
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■ PROLOG 


only, and others are compilers; some use a 
combination. Seven PROLOG systems 
are compared here. Those priced under 
$ 100 are appropriate for learning tools and 
are sufficient for small development pro- 
jects. The more-expensive pr^ucts pro- 
vide support for virtual memory and more- 
advanced features. 

Each implementation reviewed here 
has some unique features. For example, 
Programming Logic Systems’ micro- 
PROLOG uses a LISP-like syntax and a 
number of different user-interface front- 
ends. One, called SIMPLE, presents an 
English-like interface with rules like this: 

X ia_the_p«rant_o£ Y if X la_the_nother_of Y 
or X ia_the_father_o£ Y. 

Automatic Design Associates' A.D.A. 
PROLOG comes in a number of different 
forms, from a public-domain version to a 
highly extended virtual memory version. 
Its major failing is the documentation. The 
lack of a compiler makes it inappropriate 
for distribution of applications. 

Arity/PROLOG from Arity Corp. is the 
best all-around PROLOG implementa- 
tion. Its documentation is one of the best, 
and it includes extensions such as B-tree 
support. The compiled code is faster than 
interpreted code and can be integrated with 
the interpreter. 

Micro-PROLOG has the most versatile 
interface and is designed as a teaching 
tool. It succeeds admirably. It currently 
does not include a compiler, and its lack of 
virtual memory supports is limiting for 
production applications. 

M PROLOG from Logicware is almost 
on par with Arity/PROLOG, but it lacks 
specific support for the PC. The documen- 
tation is complete but rather cumbersome. 
Its consolidator works like a compiler and 
achieves the same results in terms of speed 
and security. 

PROLOG II from Expert Systems In- 
ternational is the only copy-protected im- 
plementation. It does have a compiler and 
a C-style “lint" checker. It supports the 
PC well and provides good production ap- 
plications support. 

Solution Systems' PROLOG-86 Plus is 
a well-implemented but limited system. It 
works as a teaching tool, but its lack of a 
compiler and virtual memory support is a 
problem for major applications. 


PROLOG: HOW AND WHY 

This AI logic programming language features pattern 
matching, backtracking, and a database. 

I nterest in artificial intelligence has also sparked an interest in AI languages. Major 
Al languages include LISP, Smalltalk, POP-2, and PROLOG. PROLOG is the 
language chosen for the Japanese Sth Generation development. 

What qualifies PROLCXj for this role? What makes PROLOG unique? How does 
PROLOG work, and what can it do for you? PROLOG is a logic programming lan- 
guage whose major features are pattern matching, backtracking, and a database. It can 
also serve as a general database. 

In its simplest form, PROLOG can be viewed as a database of cards, each with a 
type and some associated fields such as 

Business card: 

Robert Rabbit, The Turtle Co. 

Susan Samson, Itty Bitty Machines 
Harry Hare, The Turtle Co. 

John Johnson, XYZ Inc. 

Business location: 

XYZ Inc. , New York 

Itty Bitty Machines, Florida 

The Turtle Co.. California 

This information can be translated into what is called a PROLOG clause as in 

oardC'Robert Rabbit". "The Turtle Co.") 
card! "Susan Samson", "Itty Bitty Machines") 
oardC'Harry Hare", "The Turtle Co.") 
oardC'John Johnson", "XYZ Inc,") 

location! "XYZ Inc.", "New York") 
location! "Itty Bitty Machines". "Florida") 
location! "The Turtle Co.", "California") 

The first item, card or location, is called a functor, and the items within the paren- 
theses are called arguments. PROLOG can be used to search for a specific occurrence 
of an item in the database or multiple items. A specific item can be found using a pat- 
tern of the form: card (“Robert Rabbit”, “The 'Turtle Co.”). Cards for people work- 
ing for “The Turtle Company” can be found using a PROLCXJ variable that uses a 
pattern like: card (Person, “The Tuttle Co.”). 

PROLOG will first find “Person” to be “Robert Rabbit” and leave a backtracking 
marker in the database. Backtracking is invoked when another alternative is needed. 
In this case, the next Person found will be “Harry Hare,” and the backtracking mark- 
er will be moved to this position in the database. A third Person will not be found be- 
cause none exists in the database after “Harry Hare.” 

PATTERN-MATCHING RITES The backtracking markers are not part of the data- 
base and many markers may be used when searching the database. The backtracking 
procedure and pattern matching are performed automatically by PROLOG. The pat- 
tern matching occurs using variables and constants and uses the following rules: 
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■ A constant matches the same constant. 

■ A variable matches any constant, in which case the variable looks like a con- 
stant. 

■ A variable matches a variable, in which case they look like the same variable. 

Backtracking undoes any variable pattern matching that occurs during a search. 
Person matches two constants but only one at a time. Patterns and backtracking can be 
more complex because the arguments can be a PROLOG clause, as well as a variable 
or constant. This allows search patterns such as 

person (name (First-name. Last-name) 

, address (Street, City, State. ZIP_code) 

. Occupation 

) 

Although a databa.se of facts and a search facility like this are very useful, PRO- 
LOG is actually much more powerful. It's a complete programming language that 
uses the same syntax for both programs and data. A PROLOG program resides in the 
PROLOG database and is a collection of rules called “Horn clauses." 

The syntax for a Horn clause differs depending upon the PROLOG implementa- 
tion. Two common forms are 

is— true factl, fact2 ; facts. 

is_true if factl and fact2 cr facts. 

The first version uses the original PROLOG syntax, while the second replaces the 
special items with their English meanings. Some systems actually support a number 
of different views. Such a clause in the database means that: is-true is implied by the 
database if fact I and fact2 are found by searching the database or, if this fails, fact3 is 
found. The search for additional facts is performed when trying to see if is_true is in 
the database. Rules do not necessarily mean the information is in the database but rath- 
er how the information can be obtained. 

The logical connectives, (and and or) provide a way to describe relationships be- 
tween facts and also allow searches within the database to become quite complex. In 
fact, PROLOG implementations normally provide a large number of built-in clauses 
that perform operations from searching the database to displaying text. Rules and facts 
can be intermixed in the database. 

LIST OF FACTS PROLOG uses the list of facts to determine if a rule provides a fact 
based upon other facts within the database. This search is recursive and the same rule 
may be used a number of times to find a solution. PROLOG scans the list of facts from 
left to right and searches the databa.se for a match. Backtracking occurs when an item 
cannot be found. PROLCXJ then tries to find another occurrence of the previous fact 
before continuing on. 

The view of PROLOG presented thus far is called the “declarative” view of pro- 
gramming. The alternate view is called the “imperative” view, which takes into ac- 
count how PROLOG searches the database. The PROLOG database is ordered, and 
search and backtracking is performed in a depth-first manner, starting from the first 
item in the database and proceeding to the last. A search fails to find a result if it makes 
it to the end of the database . 

PROLOG implementations normally group facts and rules by the functor and in- 
dex the database when performing a search to speed up the search process. The order 
of items in the database is therefore critical to how items are found in a search. In fact, 
a function in a conventional language can be viewed as a collection of PROLOG items 
with the same functor. For example: 


Turbo PROLOG from Borland Interna- 
tional is fast but limiting. It is similar to 
other PROLOG implementations in terms 
of ideas, but its Pascal-like syntax and re- 
strictions make it seem as if it has a dialect 
of its own. It is a compiler-only system that 
can generate small- to medium-size appli- 
cations but is not appropriate for large ap- 
plications. It also lacks some of PRO- 
LOG'S mote general support. Its support 
of the PC is very good, though. 

Overall, the quality of the products is 
good. Choosing the right system will in- 
volve considerations such as the size of the 
database, whether graphics or sound is 
necessary, and whether you need stand- 
alone, compiled applications as the final 
result. 


PROLOG-86 Plus 

PROLOG-86 Plus is a fast, low-cost PRO- 
LOG interpreter. It offers window sup- 
port, though it does not extend to the user 
interface. The system lacks a compiler and 
does not provide virtual memory support, 
which can be a drawback for large applica- 
tions. 

The documentation is decent, even 
though the index covers only the built-in 
functions. The package does not have an 
on-line tutorial. Installation is quick and 
does not require any sort of installation 
program. 

PROL(X}-86 Plus supports both mod- 
ules and Definite Clause Grammar, al- 
though the latter is provided by a loadable 
module. Sequential and random file access 
is supported but only in text form. There is 
no interface to other languages, but most 
IX)S functions are available directly, in- 
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Sulution Systems 
335 Washington Sl, 
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(■■PKOLOC HOWAND WHY" cMimied) 

parent (Parent. Person) if mother (Parent. Person), 
parent (Parent. Person) if father (Parent, Person). 

ancestor (Ancestor, Person) if parent (Ancestor, Person), 
ancestor (Ancestor, Person) i.f parent (Parent, Person), 
and ancestor (Ancestor. Parent). 

The two functions are “parent” and “ancestor.” The ordering for ancestor is im- 
portant because the first clause specifies that the parent is to be found first, and then 
ancestors of parents. These functions allow all combinations in the database to be lo- 
cated. The PROLOG variables are used as a communications mechanism between 
searches. For example, the database would probably include a collection of facts 
about mothers and fathers. The search for ancestors would start with the two ancestor 
arguments as some combination of constants and variables like ancestor (X, John) 
where we are looking for an ancestor of John. The search for a parent is now a search 
for the mother or father of John. This excludes a number of combinations. The vari- 
able Person is used to connect this relationship between database searches. 

Control over the search mechanism is provided by the PROLOG cut operation. 
This is normally indicated by an exclamation point as in: 


rule factl, faot2, 


facts . 


The cut allows backtracking to occur when searching for occurrences of factl but 
prevents backtracking if factl and fact2 are found. The rale will be true if there is at 
least one combination of factl and fact2 found along with one or more occurrences of 
facts. There may be more occurrences of factl and fact2, but PROLCXj will not 
search for them because of the cut operation. PROLCXJ will also not search for an ad- 
ditional rale because of the cut. 

MPROLCXj has two additional versions of the cut operation that prevent back- 
tracking within an or alternative and one that forces backtracking from a previous 
marker in the search. Arity/PROLCXJ has an additional control structure called a snip, 
which is designated by a pair of curly brackets as in {fact 1 , fact2} . Backtracking with- 
in a snip causes the search to continue from the item prior to the snip. 

The combination of variables, control strucnires, backtracking, and pattern match- 
ing provides PROLCXJ with its power. PROLCXJ has more advantages and features, 
but this overview should give a glimpse of what can be done with PROLCXJ and why 
it is so different from other programming languages. — WUlUm G. Wong 


eluding time and date information. Infix 
operators are supported with user-speci- 
fied precedence up to 1 ,200. 

Debugging programs in PROLCX3-86 
Plus can be difficult because of the limited 
support. A trace option is provided, but it 
does not give a breakpoint of single-step 
operations. Error handling is also limited. 

PROLCXJ-86 Plus supports the use of 
an external text editor. It uses a number of 
commands to pass the name of a file to an 
editor. These include such options as load- 
ing a file when the editor returns and re- 
calling the editor with the same file if a 
load error occurs. In order to use the editor 
of your choice, you must have sufficient 
memory for both programs. 


The user interface presents the PRO- 
LCXJ question prompt (?-), and interaction 
with the text editor is the other primary in- 
terface. It’s helpful to keep the editor on a 
RAMdisk, preferably an EMS RAM, as 
other versions use even more memory. 

PROLCXJ-86 Plus is the fastest inter- 
preter of all those reviewed here, though it 
falls short when compared with the com- 
pilers, Its lack of virtual memory support is 
one reason for its speed. PROLOG-86 
Plus is an appropriate tool for learning 
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micru-PROLOG 
Programming Logic 
Systems Inc, 

31 Crescent Dr. 
Milford, CT 06460 
(203)877-7988 
List Price; $245 
Requires; 256K RAM. 


one diskdrive, DOS 2.0 or later. 
C'OC:? 834 ON R£A0£R SERVICE CAflD 


about PROLOG and building small appli- 
cations. 

micro-PROLOG 

The oldest commercial PROLCXJ, micro- 
PROLCXJ for microcomputers has its roots 
in CP/M and has grown through MS-DOS 
to super minicomputers. The low-end MS- 
DOS version is $99, while the Professional 
is $245. The latter adds windowing, full 
DOS support, and use of all available 
memory. The Professional is also faster 
and has packaged run-time version for 
standalone applications. Both products op- 
tionally support APES (Augmented PRO- 
LCXJ for Expert Systems), 

The documentation includes the user 
guide along with the book Micro-PRO- 
LOG: Programming in Logic (Prentice- 
Hall, 1984). The latter is an excellent in- 
troduction to PROLCXJ using the micro- 
PROLCXJ syntax similar to LISP, another 
AI programming language. The user guide 
is well organized with an index and appen- 
dices that cover the more esoteric details 
like the assembly language interface. In- 
stallation is easy, and the system is not 
copy protected. 

The base micro-PROLCXJ syntax is 
LlSP-like, which is unique to micto-PRO- 
LCXJ. This difference is not a problem for 
those unaccustomed to micro-PROLCXJ 
because the system comes with three addi- 
tional user interfaces, including a syntax 
that matches the more conventional PRO- 
LCXJ syntax. Figure 1 is an example of 


( ( is_anceBtor X Y) (is_£ather Z Y) (is_ance8toc X Z)) 
is_ancestor( X, Y ) is_father( Z, Y ) , is_ancestoi ( X, Z ) . 
X is_ancestor Y if Z is_father Y and X is_ancestor Z. 


Figure 1 : An example of some of the formats available from micro-PROLOG. 
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the BRAINS¥)UR IBM 

Wasn't BORN VWm 


Right at your fingertips 
in CompuServe’s IBM* 
Forums. 


In the IBM New Users Forum youll 
swap ideas with other new PC users, learn 
to use Forum features, and pose even 
basic questions to PC experts. 

Our IBM Junior Forum gives PCjr* 
users a reliable source for tips on software, 
hardware, telecommunications, games 
and other interests. 

In the IBM Software Forum you'll 
trade tips with other IBM PC and AT users 
on utility software, word processing, DOS 
and other operating systems. 

Visit the IBM Cmitmunications Forum 
for advice on the features and compatibil- 
ity of communicatirxis software and 
hardware. PC Bulletin Boards, micro- 
mainframe interfaces and more. 

The IBM Hardware Forum addresses 
hardware topics of all types, plus product 
updates and anmuncements. 


Easy access to free software, 
including FREE uploads. 

• Download first-rate, non<ommercial user- 
supported software and utility programs. 

• Upload your own programs tree of connect 
lime charges. 

• Take advantage of CompuServe's 
inexpensive weeknighi and weekend tales 

( when forums are most active, and standard 
online charges are just IOC per minute). 

• Go online in most major metropolitan 
areas with a local phone call. 

• And receive a $25.00 Introductory Usage 
Credit with purchase of your CompuServe 
Subscription Kit. 

Information you simply can’t find 
anywhere else. 

Use the Forum Message Board to send 
and receive electronic messages, and pose 
specific questions to other IBM and com- 
patible owners. 

Join ongoing, real-time discussions in a 
Forum Conference. 

Search our unparalleled Forum Data 
Libraries for free software, user tips, tran- 
scripts of online corrferences and more. 
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Eiyoy other useful settees like: 

• Popular Computer Magazines — electronic 
editions, for your reading pleasure. Including 
Dr. Dobb's Journal and Computer Language. 

• Other CompuServe Forums — supporting 
LOTUS’ products tike Symphony” and 
1-2-3™ ^rland International!' Ashton-Tale! 
Digital ResearcH! MicroPro! Microsoft! 
Software Publishing’ and others. 

All you need is your IBM or IBM- 
compatible computer and a modem 
... or almost any other computer. 

To buy your Subscription Kit, see jour 
nearest computer dealer. Suggested retail 
price is $39.95. To receive our free bro- 
chure, or to order direct, call 800-848-8199 
On Ohio, call 614-457-0802). If you're al- 
ready a CompuServe subscriber, type GO 
IBMNET (the IBM Users Network) at any 
! prompt to see what you've been missing. 

CompuServe^ 

Information Servicos. RO. Box 20212 

5000 Arlir>gion Centre Btvd.. Columbus. Ohio 43220 

800 - 848-8199 

In Ohio. Call 614-457-<»02 
An H&R Block Company 


I 





GAUUCYTUPE 
BACKUP SYSTEM 


The only one to keep ! 



•Jim Seymour. PC Week 
May 13. 1986 

••Phil Wlswell. PC Magazine 
February 11. 1986 


Sales offices In California. 
Texas. Georgia. & New York 


Key Distributors In Europe 


Genoa Systems Corporation 
73 East Ttimble Rd. 

San Jose. CA 95131 
(408) 945-9720 
FAX (408) 434-0997 


If you want to keep your data safe there's only one way to do 
It — GENOA’S way. Because when data's gone. It's gone! Ask 
Jim Seymour of PC Week, he says. "Genoa 's new GALAXY 
tape backup system . . . Are the fastest, slickest tape 
backup units. I've seen. . . . Speed and convenience are 
second only to producing reliable restorable backups . . . 
on my PC with a conventional bullt-ln hard disk, GALAXY 
backups saved my bacon. "* 

Or, ask PC Magazine. “The Genoa GALAXY works superbly, 
even when you kick it in the teeth. I would buy this unit 

. . . and I would brag about its operation."** 
The GALAXY, another Innovative product 
from Genoa, the bold new leader of the PC 
Generation. 


Genoa 

We make PCs better 


CIRCLE 239 ON READER SERVICE CARD 



■ PROLOG 


some of the formats available from micro- 
PROLCXj: Micro-PROLOG uses a differ- 
er\t internal form for numbers. Integers are 
up to eight decimal digits, while floating- 
point numbers have the same number of 
significant digits along with an 8-bit expo- 
nent. Time and date support is provided 
along with Definite Clause Grammar. 
Window support is available only in the 
Professional version. String manipulation 
is slow and costly because symbols must 
be converted to a list of characters, and 
lists use more memory. 

Micro-PROLOG now uses all available 
memory but does not support a virtual 
memory scheme. Modules are supported, 
including import and export facilities. Tail 
recursion optimization is supported along 
with success popping. No compiler is 
available for the DOS version, but assem- 
bly language modules can be included by 
relinking the entire system. File access is 
random or sequential, and micro-PRO- 
LOG-specific binary files are supported. 
The latter provide a faster way to read or 
write database information but do not give 
access to binary files written by conven- 
tional languages. 

A MENUED USER INTERFACE The 
user interface incorporates pull-down 
menus and a resident screen-oriented edi- 
tor, which can be invoked under program 
control. The window and menu functions 
are also directly available. The source is 
provided for much of micro-PROLCXl, in- 
cluding the various user interface models. 

The APES product requires a copy of 
micro-PROLOG to operate. It provicfes a 
window-based system for building expert 
systems by augmenting micro-PROLOG. 
APES can produce prompts and explana- 
tions based upon information in the data- 
base for user interaction, but explicit de- 
scriptions may have to be added in some 
instances to augment the machine-generat- 
ed English text. 

Micro-PROLOG is a good interactive 
learning environment. The user interface 
is a definite plus, and a programmer has 
full access to these functions. Its limited 
string and numeric capabilities and the 
lack of virtual memory support make mi- 
cro-PROLOG appropriate for small devel- 
opment projects only. For examples of 
how to extend the PROLOG user inter- 


face, it is ideal. 


Turbo PROLOG 

Turbo PROLOG, the latest microcomput- 
er PROLOG implementation, is the Pascal 
of PROLOGS. As a compiler, what it 
does, it does well, and what it doesn’t do is 
really no problem. While Turbo PROLOG 
is the only microcomputer-based PRO- 
LOG system that does not come with an in- 
terpreter, the compiler is so fast that this 
limitation is inconsequential. 

The Turbo PROLOG documentation 
consists of a single book, which serves as 
both a tutorial and a reference guide. The 
information is well presented, and al- 
though the package offers no on-line tuto- 
rial, the examples in the documentation are 
also supplied on disk. Note, however, that 
the documentation is not suitable for learn- 
ing about PROLOG in general because of 
the differences between Turbo PROLOG 
and other versions. 

Installation of Turbo PROLOG is just a 
matter of copying files to the work area and 
running the INSTALL program. Options 
and menu colors can be changed from 
within Turbo PROLOG. 

Turbo PROLOG is a fast implementa- 
tion and generates good compiled code as 
a result of some of the trade-offs made in 
its design. The first major difference be- 
tween Turbo PROLOG and its competi- 
tion is the required use of Pascal-like type 
definitions for parameters. This has the ad- 
vantage of catching various errors at com- 
pile time and also allows the compiler to 
generate more efficient code. The draw- 
back is that describing generalized proce- 
dures can be extremely tedious. For exam- 
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Turbo PROIXK; 
Borland Interruitional 
4585 ScoiLs Valley Dr. 
Scons Valley. CA 95066 
List Price: S99.95 
Requires 3K4K RAM. 
two disk drives (hard disk 
is recommended, 
though). DOS 2.0 or later. 
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pie, computing the length of a list requires 
either a definition for a list of each type or 
generalizing a list so the elements can be of 
any structure. Other PROLOG implemen- 
tations do not have this restriction. In gen- 
eral, Turbo PROLOG works well for spe- 
cific definitions but can be difficult to use 
when defining generalized operations. 

The second difference is the separation 
of the PROLOG database into database 
and clause sections. The database section 
may contain no more than a clause with a 
head, such as 

isa(polly,bird) 

while the clause section may have an op- 
tion body, such as 

isafx.blcd) hasfX, feathers) . 

Items can be added and removed from 
the database but not from the clause sec- 
tion. Although many useful programs can 
be written within these restrictions, many 
more applications caimot. Most PROLOG 
implementations use a consolidated data- 
ba^, which allows any type of PROLOG 
clause to be added or delet^, with the pos- 
sible exception of deleting a compiled 
clause. 

The third difference is that Turbo PRO- 
LOG differentiates between primitive data 
types and clauses, while most PROLOG 
implementations do not. This can be a 
problem when existing applications are 
moved toTurbo PROLOG. 

The fourth difference is Turbo PRO- 
LOG'S requirement that all clauses with 
the same functor have the same number of 
arguments. Other PROLOGS allow 
clauses with the same functor, but with a 
different number of arguments, to coexist. 
Turbo PROLOG can handle this by explic- 
itly naming each version, like name I and 
naine2, or using lists. This difference is 
also a concern when you're moving exist- 
ing applications to Turbo PROLOG. 

NO CALL OPERATION The other ma- 
jor difference is that Turbo PROLOG does 
not let variables appear in the list of 
clauses. This is known as the call operation 
in some PROLOGS. The call operation al- 
lows arbitrary search operations within the 
database to be chosen when the program 
runs. 

Turbo PROLOG does support sequen- 
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PROLOG 


Benchmark Tests: 
PROLOG Systems 


The PROLOG benchmark icsis 
were run on an 8-MHz IBM PC 
AT. Since PROLOG does noi 
support true iterative defini- 
tions, the tests were developed 
using tail-recursive definitions. 
Optimization of tail-recursion is 
a feature that allowed the tests 
to be run in an iterative fashion. 
Some products did not imple- 
ment this feature and as a result 
ran out of stack space. We ob- 
tained the times for these prod- 
ucts by running tests using 
smaller values and appropri- 
ately scaling the results. The 
three-dimensional bar chart 
shows the results of the perfor- 
mance tests normalized to a 
scale of 100. where 100 equals 
the slowest time in each 
category. 



Perlonnance 

Times 

(given in seconds*) 

List 

Database 

Tests^ 

Numaric 

File 

Teats 

Assert 

Search 

Write 

Raad 

A. D. A. PROLOG 

t 18 

t 24 

t 6 

t 90 

§ 

§ 

micro-PROLOG 

17.97 

20.11 

0.82 

49 54 

t 10.5 

T15.65 

Arity/PROLOG 

4.90 

6.59 

1.63 

44.38 

43.95 

57.49 

MPROLOG 

4.84 

37.09 

0.93 

34.35 

t 113 

200 

PROLOG-86 Plus 

t 4 

t 8 

t 2 

t 20 

t 20 

T 20 

PROLOG II 

2 

11 

1 

21 

30 

25 

Turbo PROLOG 

1.00 

1.31 

0.50 

5.00 

3.06 

2.91 



The List benchmark test creates a list of 5.000 symbols, 
which is then appended to a null list, creating a copy. 

The Database benchmark test consists of two functions. 
The Assert function adds 1.000 simple facts with two 
parameters to a memory-resident database. The parame- 
ters are either integers or symbols. The test then searches 
the database for the added facts, using failure and back- 
tracking instead of recursion. 

The Numeric benchmark test performs each of the four 
basic arithmetic functions 5.000 times. The arithmetic 
functions also control the number of repetitions. 

The File benchmark test also consists of two functions. 
The first writes a single eight-character symbol 5,000 
times, one symbol per line. This file is written to an empty 
2-megabyte EMS-based RAMdisk. The file thus created is 
then read using the PROLOG Read function until the end 
of the file is reached. 


'SomeprDductsgavetimesaccurste to the nearest second, whileothers wereaaurate to .01 second. When applicable, limes are given in decimal seconds tRules were not added In the Database Tests 
because Turbo PROLOG does not support such an option . Corresponding limes from the other products for the addition of rules were the same as those tor simple facts ^Indicates lime obtained by 
performing the lest using fewer iterations and multiplying by the appropriate factor §Te$t would not run . 
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PC Magazine 

PC Magazine doesn't mince words. When 
they discover a great new product they let 
their readers know about it. Reviewers 
everywhere are writing about SmartNotes; 

“A remarkable and enormously 
useful program. We’ve added 
it to our short list of indispen- 
sable utilities. ***★ rating.” 

Review Boaid 
InfoWorid 

“SmailNoles is one of those utilities 
that, like The Norton Utilities, 

ProKey, or Sidekick, finds Its way 
onto seriously used personal 
computers” xmoos 

PC Magazine 


"One of the smartest new PC 
products I’ve seen this year.' 

Stewart Alsop 
PC Letter 


“A Stroke of marketing genius." 

Esther Dyson 
Release 1.0 

"Brilliant. SmartNotes may well 
be the next Sidekick." 

BUI Machrone 
K Magazine 


Our trade secret: 
electronic glue 

View im^nied a new kind of electronic glue to hind notes 
to (XKnputer documents* The secret of the glue is ultra- 
6Lst pattern tnaichii^ When you make a note, the 
SmanNoies program records the “context" where the 
note was placed. Later, when yxMi invoke SnuulSotes. the 
program scans (he patterns of words and numbers on the 
scretm aiKl compares those patterns lu each recorded 
context When a match is found, a note pops up. Instantly 

*hUrnt prndinK 



Doni conhise SmartNotes with the Sidekick nutqnd! A 
notepad is nothing more than a simple word prtKessor 
that runs in a pop-up window, it doesn't stick to anything! 
Only SmartNotes gives you an unlimited supply of bright 
little notes that you can ATIACJI to whatever you see on 
the screen It's like 3M Posi-ii Notes for your computer 


and compatibles with 
PC-DOS 2 0 or greater 
Seeds 90K R.AM 
fto;^. hard disk, color 
& monochrome support 
Compallble with SKt^ck. 
liirbo Ughtning, Superkey 
and other popular resident 
programs 

' Sinpk uninstaU command 
' Reconftgurable activation keys 
' Srpanue attachment mode 
for spreadsheets 


Make, edit, move. hide, view, 
list, print and delete notes 
with the touch of a key 
Ip lo M active notes in 
memory at once, unlimited 
notes per document 
IWo note sues and five note 
coiots. 

Kxienstve coolest-sensitive 

itap 

' Mini word processor 
operates on notes 
' Fully lUustraied handbook 
and rrforence guide 


PARTIAL LIST OF FEATURES 

Runs on IBM PC. XT. AT 


I I I t’s hard to imagine paperwork without 
Post-it™ Notes. More than $200 million worth 
were sold last year. Now there’s a great new 
memory-resident program that lets you attach 
notes to computerwork. 

Introducing SmartNotes’", the PC desk 
accessory that gives you an inexhaustible supply 
of bright little notes with special “electronic 
glue” on their back. 

Stick them to data base records, spread- 
sheet cells, DOS file directories, program listings, 
project management charts, and any phrase or 
passage in your word processor. Add comments, 
record assumptions and provide supporting in- 
ibnnation. Nothing slips through the cracks! 
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.Making notes is easy. Move the cursor 
where you want a note to appear. Touch a key. 
PRESTO! A blank note pops up and you’re ready 
to type your message. Come back later and your 
note is still attached. Notes pop-up for reading 
but you can hide them to reverd what’s under- 
neath. And your programs and data files are not 
altered in any way. 

SmartNotes is an indispensable companion 
for 1-2-3, Multiplan, SuperCalc, Symphony, 
Word Peita, WordStar, Writing Assistant, dBASE, 
R:BASE, the PFS Series, Sidekick and most 
popular IBM PC software. $79.95 suggested list 
price. Not copy protected. Available from 
Peisonics and at dealers nationwide. 

ER SERVICE CARD Poa-ll ilt Iradema* o( 5M 



i^KUDm/flT AitacM mtUi to any ewtf fUteond DffA BAS£ .W ikXm to custnmrf records. Stick notes almost anruken 

exmments and assumptions gmU/orl-d-X" masting lists, imwnton logs, collection I'ngram littings. OOS file dioKtories 

Krmphony'' dalliplaH‘‘ VisiCak.’' and mports and more eten otker resident pmgrams Itks Sidekick''* 
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If you're a I-2-3 user andytm own Noie-It” 
you can upgrade to SmartNotes. Trade in 
Noie-lt and save 50% when you order 
SmartNotes from Personics. Call for details. 



Please send me copies of SmartNotes at $79.95 

each plus $3. 75 shipping ($12 outside USA and Canada) 
MA residents atk! $4 00 sales tax. 

Payment VISA MC AMEX Dinets Check 


To order, mall coupon or call toll-five 
lnMASOO-44M196 Nationally 


L.. 


800 - 445-3311 

PERSONICS CORPORATION 
I 2552 MAIN STREET 
CONCORD. MA 01742 
617-897- IS75 
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tial and random file access, as well as IX)S 
subdirectory support. The interface with 
modules developed with other assembly 
languages or compilers is well document- 
ed. A virtual memory system is not includ- 
ed and cannot be implemented for the 
clause section, but a sample program is 
supplied for the database section. 

Direct support for PC peripherals is 
built in to Turbo PROLOG, including 
sound and graphics routines. Window sup- 
port is also directly accessible. Turbo 
PROLOG does not dlow user-defined in- 
fix notation commonly found in other 
PROLOG implementations, and it does 
not have Definite Clause Grammar sup- 
port built in, but this can be added, provid- 
ed some syntax changes are made. 

The Turbo PROLOG user interface is 
one of the best. Function keys and pull- 
down menus offer access to all aspects of 
the system. The screen presentation uses 
windows for the editor, tracing, results, 
and program output. 

Debugging is quick and simple, since 
the editor is entered and the cursor is 
placed where the error is actually detected. 
The quickness of the compiler makes the 
system almost as fast as an interpreter, 
though creation of a database can be time 
consuming, depending upon its size. 

Turbo PROLOG can save a program in 
source form or as a standalone application. 
Developing applications within a single 
file is very easy, and using multiple files is 
not difficult. Using modules created with 
different languages is more complex, but 
such applications usually warrant the addi- 
tional work. 

Turbo PROLOG'S speed of compila- 
tion and the resulting code ate impressive. 
It is faster than any PROLOG intepreter 
and comparable to the Arity/PROLOG 
compiled code. It wins out as the number 
of options is reduced, though it is more 
limited than Arity/PROLOG. 

Turbo PROLOG provides an excellent 
environment for trying out some of PRO- 
LOG’S interesting features such as pattern 
matching and backtracking. The ability to 
create standalone programs is also a plus 
for the program. However, Turbo PRO- 
LOG b^omes very difficult to use when 
trying to use some of PROLOG’S more-so- 
phisticated features or when a large data- 
base is involved. 


■ A.D.A. PROLOG is 
an interpreter only and 
can create stand- 
alone applications. 


A.D.A. PROLOG 

A.D.A. PROLOG is similar to Turbo 
PROLOG in that it has taken its own 
course of evolution. However, A.D.A. 
PROLOG extends PROLOG instead of 
changing its nature. Some of the exten- 
sions are invisible, while others are very 
evident. There are some additions, such as 
arrays, which are new to PROLOG but 
readily available in other programming 
languages. The way these extensions are 
implemented may please some and dis- 
please others. A.D.A. PROLOG comes in 
a number of flavors, from a public-domain 
version, which can be given away, to a vir- 
tual memory version with all available 
functions. TTie former is included with 
each of the subsequent versions. This is 
one way simple programs can be distribut- 
ed at no cost. 

The documentation is barely adequate, 
at best, and lacks an index, which is a sig- 
nificant omission because built-in opera- 
tions are grouped by function instead of in 
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A.D.A. PROLOG 
Automata Design Associates 
1570 Allan Way 
Dresber, PA 19025 

List Price: VML PROLOG. S200; VMA 
PROLOG. $250; VMl PROLOG. $99.95; 
FS PROLOG, $49.95; ED PROLOG. 
$29.95; toPROUX), $9.95 or free with the 
purchase of any other A.D.A. PROLOG 
package 

Raqnfaea: PD and ED PROLOG require 
256K RAM, and all higher levels require 
320K RAM; one disk drive; and DOS 2.0 or 
later. 
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alphabetical order. A.D.A. PROLOG 
should invest in a spelling checker and a 
good word processor. There is a signifi- 
cant addendum with its own table of con- 
tents. It is also a third of the documenta- 
tion. Printed installation and operating 
instructions are missing, but the system is 
not copy protected so copying all files on 
the disk is sufficient for installing it. 

A.D.A. PROLOG has the normal data 
types, including 32-bit integers and dou- 
ble-precision IEEE floating-point num- 
bers. Eight- and lb-bit characters and sin- 
gle-precision floating-point numbers are 
available in a stored format within a new 
PROLOG data type called “arrays.” Mul- 
tidimensional arrays are like arrays that are 
conventional in languages. Arrays are part 
of another item unique to A.D.A. PRO- 
LOG called “global variables.” Arrays 
and global variables are manipulated by 
using LISP-like constructs. These addi- 
tions operate with a different flavor from 
conventional PROLOG but should prove 
very useful for many applications. 

Modules ate implemented as a flexible 
hierarchical domain structure with import 
and export operations. A.D.A. PROLOG 
also adds the concept of “theories,” 
which ate groups of clauses within the da- 
tabase that can be manipulated as a whole, 
including the deletion of a theory. 

A.D.A. PROLOG is an interpreter only 
and can create standalone applications. It 
does support a form of virtual memory that 
must be explicitly invoked, and this infor- 
mation is read-only. The changes are rela- 
tively minor, such as changing consult to 
consultv. 

A.D.A. PROLOG does not support tail 
recursion optimization but does support 
success popping, although this is norttially 
disabled. 'This feature does provide a pos- 
sible reduction in the amount of stack 
space. 

File access includes random file sup- 
port. Access to the IXDS exec is provided, 
and this is also the mechanism used to in- 
voke your favorite text editor. None is 
built into A.D.A. PROLOG. DOS inter- 
rupt support is provided along with direct 
memory access. Windowing for character 
data is included, but there is no support for 
graphics or sound. Conventional PRO- 
LOG trace and debugging features are 
available. 
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The Diconix 150. So quiet, it’s the one 
PC printer you can take hghdy. Anywhere 



A Kodak Company 

3100 Research Boulevard 
Dayton, Ohio 45420. 
1-800-DICONIX Telex: 288-280 
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The speed of execution depends upon 
whether the virtual memory system is used 
and if the required information is memory 
resident. The system is relatively quick for 
an interpreter but falls short of the PRO- 
LCXj compilers available. A.D.A. PRO- 
LCXj does have a few quirks, but these do 
not detract from its overall functionality. 

A.D.A. PROLOG lacks only good 
documentation; otherwise it’s a good 
package. The extensions may prove useful 
for some developers, but moving applica- 
tions to other computers could be difficult . 

MPROLOG 

MPROLOG is part of a family of PRO- 
LOG implementations that spans many 
different machines from micros to main- 
frames, which makes it a good choice for 
development of applications to be used on 
other computers. This characteristic 
makes MPROLOG both very complete 
and somewhat deficient in specific support 
of PC hardware. 

MPROLOG’s documentation is ex- 
tremely thorough, though a bit over- 
whelming. It comes in a very large binder 
but would have been much easier to read as 
two or three smaller, separate books in- 
stead. A different manual accompanies the 
separately available tutorial package, 
which is worth the additional cost for those 
just learning PROLOG. The tutorial is 
menu driven but somewhat slow, especial- 
ly on a floppy-disk-based system. The 
menu systems present information within 
windows, but there does not seem to be 
any specific support within the language. 

Installation is a relatively tedious pro- 
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.MPROI.tx; 

Logicware Inc. 

5000 Birch St. 

W. Tower, #3000 
Newport Beach. CA 
92660 

(416)665-0022 

(4 16) 67 1 -0644 (inlema- 


Requires; 5 1 2K RAM . two disk drives ( hard 
disk is recommended). DOS 2. 1 or later. 
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tional inquiries) 
List Price; S495 


cess and should be automated. Creating a 
standalone application is even more time 
consuming, though fortunately the docu- 
mentation is very clear. 

MPROLOG uses an enhanced form of 
PROLOG with trae module support, in- 
cluding import and export of names and 
operations. This makes it one of the best 
PROLOG implementations for develop- 
ment projects involving a number of pro- 
grammers. 

MPROLOG excels in database support 
but does not include Arity/PROLOG’s B- 
trees or hash tables. It does include float- 
ing-point calculations and file support, but 
window and sound support are not includ- 
ed. These options could be added by using 
the assembly language or Pascal interface. 

The database is memory resident with 
no inherent virtual memory support. Tail 
recursion optimization is performed, but 
this can be turned off as necessary. This 
feature is useful when determining the path 
used to find a solution. An alternative spe- 
cific cut provides a facility similar to the 
Arity/PROLOG "snip" (see Arity/PRO- 
LOG leveiw for definition). 

MPROLOG supports both infix nota- 
tion with user-defined priorities and Defi- 
nite Clause Grammars. 

SUPERIOR DEBUGGING MPRO- 
LOG’s debugging facilities are powerful, 
though there are a large number of options 
to remember. MPROLOG can also invoke 
the interactive mode while within the de- 
bugger, providing full access to MPRO- 
LOG’s features while debugging. 

MPROLOG provides access to a limit- 
ed line editor, which can be used to modify 
the resident database. It is invoked when 
syntax errors are detected. DOS-style 
function key edit operations ate available 
on a per-line basis. 

In general, the user interface is limited. 
It does offer on-line help, but it’s incom- 
plete with respect to the language itself 
MPROLOG keeps track of changes and 
modules and will not let you exit if changes 
have been made without saving the appro- 
priate modules. 

Although MPROLOG includes a com- 
piler with some of its mainframe versions, 
none is provided with the PC version. It 
does, however, allow you to implement a 
process called “consolidation” to gener- 


■ MPROLOG supports 
infix notation with user- 
(iefined priorities. 


ate standalone applications or to enhance 
existing versions of the interpreter. The 
process requires two steps: preconsolida- 
tion and consolidation. The former is a 
limited form of compilation and can be 
performed on a per-module basis. A con- 
solidated program still requires the 
MPROLOG interpreter to run, which is 
similar to the run-time support program of 
some BASIC implementations. 

MPROLOG is comparable in speed to 
the Arity/PROLOG interpreter, which 
makes it slower than the Arity/PROLOG 
compiler and Turbo PROLOG. 

Overall, MPROLOG is a good imple- 
mentation of PROLOG. The on-line tuto- 
rial is appropriate for learning the lan- 
guage. Module and database support are 
excellent for large applications, though 
lack of virtual memory support can be lim- 
iting in such cases. Consolidation for 
standalone applications is great, but the ex- 
tra cost and complexity when distributing 
the MPROLOG run-time system may be 
undesirable. 

Arity/PROLOG 

Arity/PROLOG is the heavyweight PRO- 
LOG implementation that comes in many 
forms, ranging from a low-cost ($95) inte- 
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Arity/PROLOG 
ArityCoip. 

3S8 Baker Ave. 
Concofd.MA 01742 
(617)371-1243 
List Price; Compiler and 
inteipieter, S79S; inter- 
{veterakme, $350 
Requires: 5 12K RAM, one disk drive (hard 
disk drive recommended), IX)S 2.0 or later. 
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PROLOG Systems: Summary of Features 
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PROLOG-tSPlut 

Boriand 

Automata Design 

Programming 

MPROLOO 

Arity/PROLOG 

Expert Systems 




Solution Systems 

International 

Associates 

Logic Systems 

Loglcware 

ArityCorp. 

International 




(S95.00) 

($99.95) 

($200.00) 

($245.00) 

($495.00) 

($795.00) 

($895.00) 

Development Support 

Compiler 

O 

• 

O 

O 

O 

• 

• 


nterpreter 

• 

o 

• 

• 

• 

• 

• 

Tail recursion 

O 

• 

Success popping 

• 

• 

• 

• 

optimization 









Language interface 

• 

• 

0 

• 

• 

• 

o 


Definite clause 

• 

0 

• 

• 

• 

• 

• 

grammar 









Debugging 

Trace and 

Trace 

Trace and 

Trace and 

Trace and 

Trace and 

Trace and 




spypoints 


modifiable 

spypoints 

spypoints 

spypoints 

modifiable 


Editor 


l^er designated 

Screen editor 

Screen oriented 

User defined 

Line oriented 

User defined 

Screen oriented 


detain variable names # 

• 

• 

• 

• 

0 

• 


Type checking 

O 

• 

O 

O 

O 

O 

O 

Datetypee 


nteger precision 

16 bits 

16 bits 

24 bits 

8 digits 

24 bits 

16 bits 

24 bits 


Roating point 

IEEE double* 

IEEE double- 

IEEE double- 

• 

o 

• 

IEEE double- 




precision. 

precision 

precision. 

8 digits 


±1.0Ei;99 

precision. 




8067 support 


6087 support 




8087 support 


Strings 


127K bytes 

64K bytes 

64K bytes 

60K bytes 

64K bytes 

16K bytes 

64K bytes 


Database references 

o 

O 

0 

o 

o 

• 

o 

Data Operations 


String manipulation 

• 

• 

• 

O 

• 

• 

• 

Time/date 

• 

• 

• 

• 

• 

• 

• 

Trig/exponential 

• 

• 

• 

o 

o 

• 

• 






(needs 8087) 




(needs 8087) 


Bitwise logical 

• 

• 

• 

o 

• 

• 

• 

Database Support 


Module support 

• 

• 

• 

• 

• 

• 

• 


Virtual memory 

o 

o 

• 

o 

• 

• 

• 


PROLOG call (X) 

• 

o 

• 

• 

• 

• 

• 


Clause to list 

• 

o 

• 

• 

• 

• 

• 


Variable as functor 

o 

o 

o 

o 

o 

O 

o 

Add rules at runtime 

• 

o 

• 

• 

• 

• 

• 


B-tree support 

o 

o 

o 

o 

o 

• 

o 


Hashing support 

o 

o 

o 

o 

o 

• 

o 

File Support 


formatting 

C syntax 

• 

• 

• 

o 

o 

• 


Random access 

• 

• 

• 

• 

• 

• 

• 


Save current state 

• 

• 

• 

• 

• 

• 

• 


DOS directory support • 

• 

• 

• 

• 

• 

• 

Device Support 


Windows 

• 

• 

o 

• 

o 

• 

• 


graphics 

O 

• 

o 

o 

o 

• 

o 


Sourxj 


O 

• 

o 

o 

o 

o 

o 

Low-Level Support 


Hardware ports 

o 

• 

o 

o 

o 

• 

o 


Hardware interrupts 

o 

o 

o 

o 

o 

o 

o 


Software interrupts 

o 

• 

• 

o 

o 

o 

o 


y^S interrupts 

o 

• 

• 

o 

o 

o 

o 


Memory pointers 

o 

• 

• 

o 

o 

o 

o 



O— No 
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preter-only version to a professional, more 
expensive, interpreter/compiler system. 
Also available are a number of optional 
support modules, including an SQL data- 
base front end, an expert system develop- 
ment tool, a file interchange support, and a 
screen design program. 

The documentation is well written and 
includes an introductory text, a language 
reference manual, and a system reference 
manual. The introduction, which caters to 
novice users, acts as a tutorial, since no on- 
line version is provided. A reference card 
would be a nice addition. 

Installation on a hard disk system with 


■ Although 
Arity/PROLOG is 
very powerful, its user 
interface is somewhat 
hostile for a novice. 


space for all programs is easy. A floppy 
disk-based system is a bit more difficult to 
install, but it needs to be done only once. 

ENHANCEMENTS Arity/PROLOG 
supports a PROLOG implementation that 
is a superset of the one described in Pro- 
gramming in PROLOG, by Clocksin and 
Mellish (Springer-Verlag, 1984). En- 
hancements include IEEE floating-point 
support, string manipulation operations, 
database references, resident B-tree sup- 
port, hashing support, and direct access to 
PC functions like time, date, and screen 
support suitable for building a window in- 
terface, Definite Clause Grammar (IX)G) 
support allows natural-language parsers to 
be built with relative ease. 

Arity/PROLOG uses a transparent pag- 
ing scheme that provides a true virtual 
memory system for a PROLOG database, 
which can exceed the PC 640K-byte mem- 
ory limit. A large EMS-based RAMdisk is 
the best swapping device, though a hard 
disk may also be suitable. Arity/PROLOG 
also performs tail recursion optimization, 
which allows recursion to work as a mote 


DEFINITE CLAUSE 
GRAMMARS AND OTHER 
STRANGE THINGS 

PROLOG’S power comes from its symbolic and logic 
manipulation of data. 

P ROLOG can do a number of amazing things that are difficult or impossible to do 
with other languages. It is particularly strong in symbolic and logic manipulation 
of data. Definite Clause Grammar (DCG) support is one way to exploit these 
strengths. DCG is a way to describe “context-fr^ grammars,” which is a way to de- 
scribe a language that is not context sensitive. An English sentence can be defined by 
such a grammar, even though its meaning must often be derived from information ob- 
tained fiom previous comments, as well as past experiences. Even so, DCG can be 
extremely useful in supporting natural-language interfaces, compilers, and other pow- 
erful tools. 

DCG uses a syntax similar to PROLOG’S rules. In fact, DCG mles are normally 
converted into PROLOG rules for faster evaluation. The conversion process is actual- 
ly very simple. A sample set of DCG rules is 
sentence — > noun_phrase. verb. 

nouti—phrase — > noun, 
verb — > [smiles]. 

noun — > [georgej. 
noun — > [Jessica], 
noun — > [mike]. 

The set of rules can be extended, but this is sufficient to describe two sentences: 
[george, smiles] and [jessica, smiles]. The square brackets are PROLOG’S syntax for 
a list, which may contain an arbitrary number of items. The DCG uses the ~> like the 
normal PROLOG “if’ or in a rule. Backtracking works in the same fashion, but 
the parameters and pattern-matching semantics differ slightly. The sentence rule ex- 
pands to reveal two parameters . These are lists that contain a suing from the grammar. 
The first parameter is suing to be parsed, and the second parameter is the tail end of the 
string that was not parsed. Lists with DCG mles ate meant to match the leading items 
in the first parameter. PROLOG variables as well as constants, can be used with these 
lists. Real PROLOG clauses can be included by enclosing them within curly brackets. 
This could be used to search the PROLOG database, as in the following rale, to let a 
noun be any person in the database 

noun — > [ X ], { person] X ) }. 

The following are some examples using the sentence rale 

sentence ([george, smiles], []). 
sentence ([mike, jumps], []). 
sentence ([X, smiles], []). 
sentence (Sentence, []). 

sentence ([Jessica, smiles, at. Someone], [at, grover]). 
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The first clause will be true because the first argument represents a valid sentence 
based upon the DCXj just defined. The second parameter is the empty list because 
there is nothing left after parsing the sentence. The second clause fails because 
“jumps” is not defined as a verb. The third finds sentences where X can be george, 
jessica, and mike. Likewise, the third finds a valid “sentence" (see example), which 
would first be [george, smiles], 

PROLOG REVERSIBILITY The last example shows another general PROLOG 
feature called reversibility. The first part of the first argument is a valid part of the 
grammar and will be parsed. The last two items in this string would be leftover and 
must match the second argument. The pattern matching sets “Someone” to “gro- 
ver”. This marks the end of the DCG description. 

The reversibility of PROLOG is unique to the language. It may not work with all 
items in the database, and many built-in PROLOG operations are not reversible. Even 
so, thisfeaturecanbe very useful, as demonstrated by the prior example. This feature 
can be used for plan generation by having a set of rules that describe what valid plans 
look like and start with either the plan or the goal and obtain the other. This approach 
can even be used to see if a plan reaches a desired goal . 

The next aspect of PROLOG to be covered is PROLOG’S ability to use arguments 
that are part constant and part variable. This can be used to partially describe a situa- 
tion or to get a result based upon a partial set of information. An argument that con- 
tains both constants and variables would be 

find manager (person (Name). manager_of (george. Name)) 

Note that the arguments are conventional PROLOG clauses. There is no restriction 
on the way constants and variables may be mixed, including items within the data- 
base. The best way to find out more about PROLOG’S possibilities is to try it. 

The last aspect of PROLOG to be presented is user-defined infix notation available 
with most PROLOG packages. The “and” and “or” operators in PROLOG use infix 
notation. The user-defined mies presented thus far use something called prefix nota- 
tion, with the functor being the operator. User-defined infix notation allows any user- 
defined functor to be specified— one which is to be used as infix notation and what 
precedence is to be associated with it. This can lead to rules that look like 

X ancestor_of Y if X parent_of Y. 

X ancestor-of Y if Z parent_of Y and X ancestor_of Z. 

This is getting close to English, and the above example can be described using 
DCG. 

Now for a few things that you will not find in PROLOG. The major missing data 
type is an array. Arrays can be simulated using lists and structures, but this is less effi- 
cient in terms of both speed and space. Other missing features are support for binary 
files and fixed-size data record support, as in C and Pascal. The latter is important 
when trying to use data files created by other applications. Formatted input and output 
also tends to be limited. 

Even with some missing items, PROLOG has many features that make it stand out 
from the crowd of programming languages. The best way to see what can be done is to 
try out the features using one of the PROLOG implementations. This can be done 
quickly because most PROLOG products are interpreters or very fast compilers. 

— William G.W011C 


general form of iteration. Arity/PROLOG 
also allows a database to be partitioned 
into separate spaces called “worlds,” 
which allow selective and more efficient 
access to information. Unfortunately, link- 
ages between worlds can be cumbersome. 


ENHANCED CUT OPERATION Built- 
in control constructs include CASE, 
IFTHEN, and IFTHENELSE. The PRa 
LOG cut operation has been enhanced to 
include a new operation called a “snip,” 
which prevents backtracking through an 
area defined by the snip. This approach is 
more powerful and more general than the 
cut operation. Random file access is sup- 
ported but file access to binary files is lim- 
ited. Debugging facilities are also very 
good. 

The interface to compiled and assem- 
bled modules from languages other than 
PROLOG is clean and well documented, 
though somewhat complex. PROLOG 
programs developed in the interpreter can 
be compiled for faster execution, and com- 
piled modules can be included in the inter- 
preter by relinking the interpreter with the 
new modules. Dynamic linking is not sup- 
ported for either compiled PROLOG or 
non-PROLOG modules. 

Although Arity/PROLOG is very pow- 
erful, its user interface is somewhat hostile 
for a novice. The infamous DOS A> 
prompt is replaced with the equally infa- 
mous PROLOG ?- query prompt. Having 
the full PROLOG language at your dispos- 
al is better than the DOS batch facility, so 
extending the interface is relatively easy. 
Your favorite text editor can be use but 
only on files. Changes must be loaded into 
the database after exiting the editor. 

Arity/PROLOG supports an enhanced 
version of PROLOG for developing so- 
phisticated applications, both convention- 
al and AI related. It is an adequate system 
on which to learn PROLOG, provided you 
can do without on-line help and a menu in- 
terface. Although Arity/PROLOG could 
use a better user interface, it is the best 
choice for serious users because of its so- 
phistication and compiler support. 

PROLOG II 

PROLOG II is a friendly system. Its set of 
built-in operations is complete, and it 
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CAUnON: 

DOirrusEA 

PERSONAL 
COMPUTER 
WimOUT 
GIVING ITA 



Ok, so you’ve invested your hard 


JumpStart, from Ascent, is the one 


earned cash in a personai computer. 
And you don't have time to learn pro- 
gramming. YouVe got a business to 
run and want your PC to go to work 
right away. 

There’s only one way to get to work 
from day one. Give it a JumpStart.™ 



CopyriKht 1RH>6. Asmit. Inc 


program you need to get your IBM PC, 
XT, AT or compatible computer- 
desktop or laptop— down to business 
the first day you take it out of the box. 

JumpStart ’s powerful, easy to 
learn text editor will have you writing 
notes, letters, or reports almost as 
soon as you boot up. 

But that's just the beginning. 
JumpStart maintains your address 
book and organizes your calendar 
by day, week, month or year. It 
tracks all your appointments. 

.And it prints appointments and 
address book ready to insert in any 
3-ring business diary. So you stay 
organized and on-time both in the 
office and on the go. 


ASCENr 

JumpStart and AI Logo by A.scent, Inc. 
190 Sobrante Way, Suite 201 

Sunnyvale, CA 94086 


Ascent is a subsidiary of Epson America, Inc. 


JumpStart’s voice and data com- 
munications and your PC’s modem keep 
you well connected. Dial voice phone 
calls from your address brwk with a 
single keystroke. Connect your PC with 
electronic bulletin boards, news, stock 
and shopping .services. Send and 
receive files or programs across the 
hall or around the world. 


popuulS^ 

just V33 more, ^ 

MLofto,Wo- 

just 


JuinpSurt and Al Lofto arc trademark* of Aarcnl. Inc 
Apple U a trademark of Apple Computer Corp 
Lotin ta a trademark of Lotto Computer SyMema. Inr 
PC. XT. and AT are trademarks of International Bu&ine.u 
Marhinr*. Corporation 



JumpStart’s rinancial formulas 
help keep your figures straight. You 
don’t have to be a banker to calculate 
loan payments or make 16 other essen- 
tial business financial decisions. 
JumpStart asks the right questions 
and always gives you the right answers. 

Taming DOS is a snap when you 
JumpStart it. Copy, erase, or rename 
files. Examine directories and master 
most other DOS housekeeping chores. 

Best of all, JumpStart is easy 
to use. You're guided every step of the 
way by simple English menus. Give 
your PC a JumpStart and leave 
computerese behind. 

Untii now, this much performance 
required at ieast four separate pro- 
grams and nearly $400.00. JumpStart 
gets you going today for $66. 



Not copy-protected. 
Money-back guarantee. 

JumpStart is not copy protected 
and comes with a no-risk, 60-day money 
back guarantee. If JumpStart does not 
perform as promised, return it to 
Ascent for a full refund. 

Act now, give your computer a 
JumpStart and get down to business. 
To order call toll-free 

1-800-FOR-JUMP 

(1-800-367-5867) 

from 9:00 AM to 4:30 PM PST. Monday- 
through Friday. In California dial 
(408) 720-9200. Visa and MasterCard 
accepted. 

You'll see a jump in your 
productivity right from the start. 

Dealer inquiries invited. 


JumpStart and AI Logo run on IBM PC, XT. AT 
or compaliblp computors with DOS 2.0 or higher. 
JumpStart uses 192K and AI Logo uses 64K of 
system memor>'. 
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PROLOG 


FACT FILE 


PROLOG II 

Expert Systems International 
1700 Walnut St. 

Philadelphia. PA 19103 
(215)735-8510 

List Price; S895 (includes intcrfHCter and 
compiler) 

Requires: 384K RAM. two disk drives. 
EXDS 2.0 or later. 

CiPCLE ess ON't^ADEB SERVICE CARO ' 


makes good use of the PC, especially with 
its window support. Unfortunately, how- 
ever, it is copy protected. 

The documentation comes in one large 
binder. And although it’s well organized, 
it could be broken up into more-manage- 
able pieces. Also included is a demo disk 
and on-line help but no interactive tutorial. 

The installation procedure uses a key 
disk and is menu driven. It is a relatively 
painless process, if everything is set up 
properly. Unfortunately, one deinstalla- 
tion messed up my disk directory for some 
unknown reason. Luckily everything was 
recovered, including the proper installa- 
tion count, as there are only two on the 
disk. 

ENHANCEMENTS PROLOG II offers 
a number of enhancements over conven- 
tional implementations, including mod- 
ules with an import and export facility. It 
supports floating-point numbers, win- 
dows. and an assembly language interface. 
Definite Clause Grammar support is pro- 
vided through a .separate module. Infix no- 
tation is supported, but priority numbers 
are limited to 256. 

Also available in PROLOG II is true 
virtual memory support along with other 
enhancements, including the use of tail re- 
cursion optimization. A compiler is in- 
cluded so modules that have been devel- 
oped with the intepreter can be compiled. 
Compiled and interpreted code can be 
mixed, and while compiled code has the 
advantage of speed, it cannot be displayed 
like interpreted code. 

The debugging facility uses pop-up 
windows and menus. It is very flexible and 
easy to use. and although it does not allow 


■ PROLOG II is a 
friendly system. 
Unfortunately, however, 
it is copy protected. 


access to PROLOG operations, it can be 
modified. The documentation describes 
those options that are available when writ- 
ing a new debugger. This feature is partic- 
ularly useful when trying to debug very 
complex systems. 

PROLOG II contains a window-based 
screen editor, which can be customized 
and invoked from within an application. 
The editor is relatively sophisticated and 
can be easily extended. Function keys can 
be redefined, too. 

The user interface presents the conven- 
tional PROLOG question prompt (?-). but 
various options, including help, can be 
displayed using function keys. The help 
option can be used explicitly from within 
an application. 

PROLOG II is slower than the other in- 
terpreters for some operations. The com- 
piler provides beuer results, though they 
are not as good as those from Turbo PRO- 
LOG and Arity/PROLOG. 

Overall, PROLOG II is a good devel- 
opment and production system. It is appro- 
priate for learning PROLOG, in spite of 
ihe lack of an on-line tutorial. Its major 
drawback is that it's copy protected. jS 


E D I T O R 
CHOICE 


Although most of the compiler- 
based PROLOG implementations 
were considered good candidates 
for Editor’s Choice, each fell short 
in certain important areas. None 
provide adequate support for binary 
data files or Pascal-style record // 
O. Support for PC -specific features 
is usually limited, and spartan user 
interfaces are the norm. 
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Imitation is the sincerest 
form of flattery. 

But for fast backups, FASTBACK* is still the only choice 



Simple power. 

You won't find FASTBACK* 
cluttered with "file management* 
utilities and complex options to slow 
you down. FASIraACK* is a sleek, 
powerful program designed for one 
purpose: to sarely back up and restore 
the vital data on your hard disk as 
fast as possible. Easy-to-understand 
prompts, interactive screen display 
and full wildcard naming 
conventions give you total flexibility 
to make full, partial or incremental 
backups quickly and easily. 
Error-correction vs. "disk 
mapping" 

Some of our erstwhile 
flatterers try to make a virtue of the 


It seems that everyone with a 
floppy-based hard disk backup 
pro^am is comparing themselves to 
fA^TBACK* these days. Well, we're 
flattered. 


The Industry Standard 

After all, with the majority of 
Fortune 500 companies standardized 
on FASTBACK*, it's only natural for 
our competitors to compare 
themselves to us. Problem is, there's 


nocompanson. 

The fastest backups, period. 

FASTBACK* can back up a full 
10-megabyte hard disk in less than 8 
minutes flat on standard 360K 
floppy diskettes! No other program can 
even come close to matching our speed. 
So when a competitor says they can 
make 'average* daily backups in two 
minutes, they're talking about a 
small (1 meg) incremental backup that 
FASTBACK* can make in less than a 
minute! And on the IBM-^T & 
compatibles, we're even /aster: 20 
megabytes in 8 minutes on 
density 1.2 meg diskettes. 


fact that they use standard DOS disk 
format for backups and 'map out* 
bad sectors. But that won't ao 
anything for disks damaged after the 
backups were made. FASTBACK*'s 
special brilliance is a proprietary 
format that not only allows each disk 
to receive more data much faster than 
DOS, it also encodes Advanced 
Error Correction information that 
allows your vital data to be 
recovered even ifwu staple, scratch or 
mutilate your finished bacKup (tolerates 
up to 80 damaged sectors per disk)! 
You get what you pay for. 

The one thing all our imitators 
say is, th^'re cheaper than 
FASTBACK*. And they are. So we 
ask you: since FASTBACK* 
continues to sell more copies than all 
the copycats put together — even at 
a higher price — don't you suppose 
there's a reason? 

Find out for yourself why the 
first name in fast backups is still the 
last word on the subject. Get 
FASTBACK* today. 

-^— FUih 

- = Generation 


InnovMivc Products Using Today's Techncriogy 


90» Electric Avenue. Suite 306. Seel Beech. CA 90740 
Picardy Avertue #B-3S0. Baton Rouge. LA 70609 
1 -600-225-2775 or (213) 493-4483 


*Th(s product Is ir> no way stsocialad with 
or has origination w fiatiar Scientific or ANiad 
Corporation IBM-AT la a registorad trademark 
el miarnationai Butinaas Macttmas CorporHion. 


etseeKST 
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■ HARDWARE ■ WINN L. ROSCH 


MUSKAL 

INTERLUraS 



Your PC can give 
you the piano lessons you 
never had or let you 
display more-advanced 
musical talents. A 
series of programs from 
Roland and a music 
synthesizer board from 
Tecmar form the cores of two 
unique music systems. 


with the PC 



PC can make beautiful music together, even if you have never before 
played a note or your budget is a shoestring too short to tie together a 
complete computerized music system. Current add-on and add-in 
opportunities can turn any ordinary PC into a musical teaching tool 
that will help you hone your melcxlic skills or into an inexpensive 
music synthesizer whose capabilities rival those of many dedicated 
music-making machines. 

If you have no musical experience, the Musicom computerized 
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Pbotogrqths: Thom O'Cc 


■ MUSICAL INTERLUDES 



To run the Musicom software, you need a synthesizer or keyboard with a MIDI interface. We used RolaruT s alpha Juno-l . one of the least expensive 
and most powerful velocity-sensitive keyboards available. Also required to run the stftware are (from left to right) a Sony microphone. Rolands 
MPU-40I MIDI Processing Unit, arul the Xanadu IFM-PC card. 


music courses may help you take your fust 
steps toward a Carnegie Hall debut. A 
combination effort built from a Roland- 
Corp music synthesizer, some specialized 
hardware, and programs written by Xana- 
du International, Musicom is a complete 
system designed to teach you everything 
from keyboard rudiments to advanced as- 
pects of composition and theory using a 
PC and a music synthesizer. 

Musicom's goal is to let you use the 
synthesizer as a vehicle for your musical 
education. The PC and Musicom are tools 
to help you learn the musical alphabet and 
improve your vocal or instrumental per- 
forming skills. 

If, on the other hand, you ate the typical 
performing artist — long on talent and short 
on cash — and you happen to have a PC, 
you’ll want to investigate the Tecmar Mu- 
sic Synthesis System (TMSS). This rela- 
tively inexpensive (under $800) expansion 
board turns any model PC (except the 
PCyr) into a high-powered music synthe- 
sizer with built-in sequencer/digital re- 
corder. 



The Tecmar Music Syruhesis System board can create up to 16 irulependent voices. When you 
install it. your PC becomes a completely programrtuible music synthesizer. 


In the 5 minutes it takes to slide in the 
Tecmar Music Synthesis System, your 
computer can become your instrument. 
You can play anything from ‘ ‘Stardust’ ’ to 
a Czardas on the 83 keys of your PC’s key- 
board, or you can plug in a modem all- 


electronic piano-style keyboard and play 
with genuine expression. TMSS also inter- 
faces with other synthesizers, sequencers, 
and music-making and -manipulating 
hardware and can serve as the foundation 
of a complete music studio. 


PC MAGAZINE ■ OCTOBER 14. 1986 
266 



Family Aifair 


Choose from a family of 4 modems — the 1200 baud modems at $139 & $149, 
and the 2400 baud modems at $299 — that offer unbelievably great 
performances and make you wonder why everyone else charges so much! 


Internal Kodam: Modular Phone Cable, Mounbng Bracket, COMl or COM2, 
Aaynchronoua Comauaicahona 

Elatemal Modem: AC Power Adapter, Stand Alone Encloeure, Statue Indicator 
LEDa Aeroebroaoue Or Syaehronoua Coaaum catr ona 
Beth Unite: Hayeo Compatible Command Set. CCtTT V.22/V.22 bte and Bell 
212A CompatlMa llO/MO/600/ 1200/24^ bpa Operation, Automatic 
Adaptive Equallaatlon, IBM PC Hardware Compatible. Two RI-llC laeka 
(Alternate Voice/Data Communication) 


Internal Modem: TWo lacka. Line Input and Phone lack, RS-232 Port COMl or 
COM2. Speaker with Volume Control 

External Modem: 8 Statue Indicator Lempe, Snap OH Front Switch Panel. 
Speaker with Volume Control 

Both Unite: Bell 103/212A 300/1200 Baud, Fully Kayee "AT Command Set 
Compatible, Modular Phone Cord. PC-TALK III Soltware 



You can be sure that the Qubie' family ot modems 
are oi good stock. Our latest editions, the 24001 
Internal Modem Card and 2400E External Modem 
are proof positive what good breeding can 
accomplish. These state-of-the-art modems are 
CCITT V.22/V.22 bis. Bell 212A Compatible, and 
2400/1200/600/300/110 bps. 

Our modems are fully compatible with all Hayes 
software commands. Software packages such as 
Crosstalk. Smartcom II. and Sidekick will work 
flawlessly. Both the 24001 and 2400E are equipped 
with Automatic Adaptive Equalization which 
automatically adjusts to the telephone line and 
increases p>erformance and decreases the error 
rate. 

The 24001 Internal Modem Card fits into any 
expansion slot, as it is a compact half-card 
modem. It's designed specifically to operate in the 
IBM Personal Computer PC/XT/ AT family and 
compatible computers. The rear panel has two 
RJ-ilC modular telephone jacks for the telephone 
line and the telephone set. The modem can be set 
for COMl or COM2. The 24001 modem allows 
asynchronous communications with remote com- 
puters and other data terminal equipment over 
standard voice grade telephone lines. The 2400E 
External Modem offers the user asynchronous or 
synchronous communications. The 2400E is en- 


closed in a slimline plastic enclosure. The front 
panel displays the eight modem status indicator 
lights. It works on any computer or terminal with 
an RS-232C serial port. 



Not to be forgotten are our 300/1200 baud 
modems. The Internal Modem Card is designed 
for the PC. PC/XT and most compatibles; it 
occupies one full length slot and the internal 
speaker lets you know the call progress. An 
RS-232 serial port is standard, COMl or COM2; 
you can use the port for other peripherals when 
the modem is not being used. Our External stand 
alone modem can be used with any computer or 
terminal which utilizes an RS-232C serial port. It 
also comes with 8 status indicator lamps and a 
snap off front panel that allows for quick setting of 
the switches for all types of communication 
packages. At $139 and $149. these are the best 
price/performance modems for most commu- 
nications. 


IhiTi li I OalUmy 


Everything, if it's a Qubie' supported product. We 
at Qubie' stand behind what we sell. Our 30'Day 
"No Risk Guarantee", our one year warranty and 
48 hour turnaround on warranty repairs are proof 
that our products are of the highest quality. 


Mtittfiuratoe 


U you ar« not complotaly Mtiabod with your purchaM, you may roturn it 
within 30 days of purchass for a complots rafund, including tbs cost to 
sand it back. If you can got any daslsr or compotitor to giva you ths sams ■§ 
■e buy both and roturn ths ono you don't liko. 





QUBIE 


I 

Departmont P 

307 CaU« San Pablo 

Camarillo, Caliioroia 93010 


Insido California Outsido California 

805 - 987-974 1 800 - 82 1 -4479 


For faataat dolivory, send cashier's chock, money order, or order by 
MasterCard/Vlsa. Personal Checks allow 18 days to clear. Company 
purchase orders accepted call for prior authorisation. California residents 
add 6% sales tax. 


London (01) 223-4569 Sydney (02) 579-3322 
ParU (01) 321-5316 Canada (403) 434-9444 

Hours: M • F 6 am ■ 5 pm PTZ Sat 8 am ■ 12 am PTZ 
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■ MUSICAL INTERLUDES 


THE INTERNATIONAL CONNEC- 
TION Musicom and the TMS system 
are not at all similar, but as different as 
these two products are, they share one im- 
portant element: MIDI (musical instru- 


ment digital interface). Musicom absolute- 
ly requires MIDI, and it is a very desirable 
option for the TMSS. 

MIDI is a music industry international 
standard for connecting together digital 


ATTENTION 


dBASE OWMERS! 



PUICKCODE the dBASE Program Generator 

Far more than jusi a simple screen painter or limited application generator, OOiCKCOOE writes up to 15 
lands dB^ programs - immediately usable, easily customised programs with complele program logic 
- automatically. Beginners can set up a complele running system - including an indexed database with 
browse and search capabilities - the very first day, with no programming. Ex^ienced programmers can 
cut their coding time by 70% using OUlGKCODE's data validation and computed fields capabilities. 
OLHCKCOC^ also features an automatic menu generator, report library, and the ability to retatonalty link up 
to 8 databases. 

OUfCfCREPOffT the dBASE Report nrriter 

The most powerful report generator ever seen on a micro. OUCKREPORT can produce any kind of 
report. From the simplest one column report to complex pre-printed forms ... no | 0 b is loo lough for 
OUlCKREPORT' Just look at these leatures: 

You can cortnecl up to 6 databases m one report and break on up to 16 fields which you select. Define 
individual headings and totats for each and every break field. Create as many calculated fields as you need 
using your own formula Sort on up to 16 fields. Select onf/ data which meets your requirements. Use specal 
pnnter features, like BOLD. UNDERUNE, and ITALICS anywhere in the report Define reports up to 
255 columns wide. 

Other Fox & Geller dBase Time-Savers include; 

dCiUPH the dBASE Craplilcs system 
dUTiL the dBASE idoMiox 
OUICMMOEX the High speed indexer 
OUiCKMCK the High Speed Packer 

Call or write today for 


FOX&GELLER 

604 Market Street, Elmwood Park, New Jersey 07407 
(201) 794-8883 • Telex: 311256 

QUCWXCt OlKMCOOe-M. aCyWH, nao aun we iradeowrts o. Fo, & Grt.., he OUCKHEPOeT. oucxwoex, 
(3UICKMCK are Xatiemartis ol Foa & GeAec. Itk OBASE-H. (J8ASE B. and dBASE E n.USare rademarwol Adrtoo Talo 
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electronic equipment — primarily synthe- 
sizers. Under the MIDI standard, any elec- 
tronic musical instmments and control sys- 
tems can be connected. 

In the Musicom system, the MIDI inter- 
face consists of two parts: a small metal 
box manufactured by Roland called the 
MPU-401 MIDI Processing Unit (proba- 
bly the standard MIDI interface unit in the 
PC-compatible environment) and a special 
5-inch-long expansion card, the IFM-PC, 
made by Xanadu. The two components are 
connected using a cable similar to the one 
for an RS-232 serial interface. 

The MPU-401 adapts the signals from 
the Xanadu card into the MIDI standard. 


a The Xanadu IFM-PC, 
the key to Musicom’s 
power, can listen to your 
singing and playing and 
judge the musical pitch 
and rhythm. 


In addition to the cable that links it to the 
PC, three MIDI cables connect it (one in 
and two outs) as well as sync and metro- 
nome outputs and a tape input and output. 
The MPU-401 requires no separate power 
cable because it draws its electrical supply 
from its host computer through its signal 
interconnection cable . 

The Xanadu IFM-PC, the key to Musi- 
com's power, is far more than just a quasi- 
serial interface to link the MPU-401 to the 
PC. It includes specialized circuitry that 
endows the system with some near-mirac- 
ulous abilities: it can listen to your singing 
and playing and judge the musical pitch 
and ifiythm of the performance. 

A miniature phone jack on the retaining 
bracket of the Xanadu card allows you to 
plug in a low-impedance microphone (Ro- 
land recommends a Sony ECM-220T con- 
denser microphone). The circuiliy on the 
card then amplifies, digitizes, ^ ana- 
lyzes the signal from the microphone. The 
Musicom program uses the data fritm the 
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Xanadu card to monitor your musical 
progress. 

A WHOLE CURRICULUM Musicom, 
developed in Israel by Xanadu Internation- 
al, has been available in Europe for about 2 
years. Roland has licensed and adapted the 
courses for the United States and currently 
offers five Musicom courses. Rapid Piano 
introduces such keyboard basics as distin- 
guishing black and white keys and then 
progresses to teaching pitch and rhythm 
notation and developing performance 


■ The software uses a 
copy-limiting scheme 
that prevents you from 
using it on more than 
one computer. 


technique. Ear Training and Sight Singing 
starts with single-note singing and pro- 
gresses through singing tunes and intervals 
by imitation and singing fiom musical no- 
tation. Keyboard Fundamentals teaches 
musical notation, keyboard playing, 
rhythm, and key structure. Intermediate 
Music Theory: Two Part Writing discusses 
harmonic intervals, the occurrence and 
resolution of dissonance, parallel fifths 
and octaves, and dissonant chromatic 
notes. Intermediate Music Theory: Triad 
Structure investigates the nature of the 
chord, the origin of triads, and variation on 
triads (such as inversions), and relates tri- 
ads to interval structure. Future titles will 
fill in the gaps in the current offerings and 
include courses in jazz and rock. Accord- 
ing to a spokesperson at Roland, which is 
now helping design the courses, develop- 
ment of new titles is ongoing. 

Each Musicom course comes in a vinyl 
binder that includes a manual and two or 
more floppy disks. The software uses a 
copy-limiting scheme that prevents you 
from using it on more than one computer. 
The first time you run the program, it 
memorizes the IFM-PC card in its host 
computer, that program or backup copies 



The Great Expanse 



Turn Yout Basic PC Or XT Into A Powerhouse 
With A Qubie' XTKit. Our 1 -2 Punch Lets 
You Create The Ultimate (And Affordable) 
Enhanced A T. 


ATX-l BT4a A AT4X4Pli>a (S12X) $1099 
ATX2 BT42 A AT4X4ntaa (1Mb) $1199 
ATX-3 BT42 A AT4X4ntu (2Mb) $1299 
42 Mc^abyt* Drive, Ruoa All Th* fopular AT 
Sohwur*, 30 Mmc. Accm* Tim*. Vole* Ceil 
DriveD Heeda With Closed loop Sotto Poaltioa* 
ina Full-Height Unit. He«de Automatically 
Retract 


XTK-1 PC20 A BT6F1ue (384K) $S99 
XTK-2 PC42 A BT6Plue (364K) $1 199 
BT6F1ua With 384K Memory, Serial Aod Paral- 
lel Porta. Ctoek/Calendar, BTDIUVE And 
BTSPOOL Software. S.23” Controller. 20 Or 42 
Megabyte Hard Disk. Cablei, Idlr Software 
And User's Manual 



Your AT U no toy - Ifa a ■•rioua piaca of 
computing aquipmant which raquiraa tha 
finaat in paripharala to unlaaah ita powar 
and potantial. Qubia' ATKita ara tha 
aolutiona to turning an unanhancad IBM 
AT or compatibla into a aupiarchargad 
ayatam which will run cirdaa around tha 
IBM "Enhanoad" Modala. 

A powariul AT naada a hard diak with 
tha capacity and tha apaad to aupply 
data iaat. C^r BT42 hard driva haa a 
lormattad capacity of 42 magabytaa and 
30 maac. accaaa tima. Alao includad ia 
tha "Draamboard" ~ tha AT4X4Plua. It 
haa up to 4 magabytaa availabla, a 
parallal and aarial port atandard, with 3 
mora aarial porta optional. 



SaTyy buyara hava long baan awara that 
thay can aaya monay by buying a 
aingla-driTa PC or XT and add thair own 


multifunction card and hard diak. Now 
you can gat tha powar you naad at a 
prica you can afford. Tha BT6Plua haa all 
tha faahiraa you axpaet d a multifunction 
card; 384K of mamory, aarial and paral* 
Ul porta, battaiy-powarad clock/oalandar 
and optional gama port ($20). You alao 
get print apooling and RAM diak aoft- 
ware. Tha Qubia' PC20 hard diaka offer 
tha beat arailabla combination of per- 
formance, aaaa of inatallation. and reli- 
ability. Idir aoftwara eomplataa tha kit 



Wa really go tha diatanca for you at 
Qubia'. But don't juat taka our word for 
it Our azeluaiTa Wtaf Bi M tanMn 

apaaka for itaalf. Our top notch technical 
aupport ataif ia hare to anawar any 
quaationa you might have during inatal- 
lation or operation. Wth our one year 
warranty, your aatiafaction ia aaaurad; 
but if anydiing ahould breakdown, our 
48-Hour turnaround on warranty rapaira 
vrill haaa you back up in no tima. 


JbttUMBlM 


U you are no* completely satUhed with your 
purehaee, you may return it within M daira of 
purchase lor a complete refund, including the 
cost to send U back. If you can got any deuar or 
eemi^tor to give you the same Is M 
buy both and return the one you don't like. 





For fastest delivery, send cashier’s check, 
money order, or order by Master^rd/Visa. 
Personal Cheeks allow 18 days to clear. 
Company purchase ordeirs scce pt ed, call lor 
prior authorisatloo. CalileriUa restdMts add 
6% sales tan. 


QUBIE' 

Department P 

SO? CaUe San Pablo 

Camarillo, California 93010 

Inside California 

803 - 987.9741 

Outside California 

800 . 821^79 


Undon (01) 223-4M9 Sydney (02) 979-3322 
Canada (•“ 


Paris (01) 321-9316 

Hours: M-F Sam 
Sat Sam - 12pm 


e (403) 434-9444 
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will thereafter work with only that one 
IFM-PC card. You can, however, make as 
many backup cc^ies of the program as 
your state of mind requires. 

The accompanying manuals do not du- 


plicate the on-disk instructional materials 
but rather provide background material 
and ancillary information, such as all-too- 
short biographies of composers (in the case 
of Rapid Piano) or posture tips and musi- 


cal examples (in Ear Training). 

Reading a Musicom manual without 
trying the program might mislead you into 
taking the Musicom system too lightly. 
You can probably plow from cover to cov- 
er in an hour or two, which (at $493 a 
course) makes rather expensive reading. 
Each course, however, can take up to a 
year to complete satisfactorily. As with 
learning any skill, following the Musicom 
system requires practice — in fact, it en- 
forces practice. More than that, it monitors 
your progress. It’s like having an instructor 
with you as you metamorphose from a 
stumble-fingers to a virtuoso. 

Although Musicom might effectively 
be used by itself in teaching musical per- 
formance, the instructions rightly point out 
that the various courses are best used as 
supplements to professional musical in- 
struction. Only a human tutor can recog- 
nize the full implications of the strengths 
and weaknesses the student displays as he 
progresses in his training. Many colleges 
and music schools already use Musicom 
software to supplement their classes. 

LOVE AT FIRST TOUCH In the Musi- 
com system, the synthesizer plays the role 
of companion to the computer. The soft- 
ware communicates with the synthesizer to 
monitor your learning progress. Nearly 
any synthesizer — or even keyboard — with 
a MIDI interface will work with the Musi- 
com software. Roland’s alpha Juno-2 is 
one of the least-expensive velocity-sensi- 
tive keyboards available. Its velocity sens- 
ing allows it to send MIDI signals not only 
about which keys you strike but also about 
how hard you strike each key, helping you 
add expression to your music through your 
fingerwork. A less-expensive sibling, the 
alpha Juno-1 , will also work with the Mu- 
sicom system but is not velocity sensitive. 

Despite its comparatively low price, the 
alpha Juno-2 is a very ca{»ble, powerful 
synthesizer that you are not likely to out- 
grow so long as you don’t turn profession- 
al. Its limitations will not hold you back (as 
learning on a cheap horn or violin might), 
and it offers so much variety that only the 
most jaded technophile could become 
bored with it. It starts off with 64 prede- 
fined voices ranging from simple sine 
waves and simulations of acoustic instru- 
ments to sounds that might better be classi- 


The 
office 

hot-rod. It's no ordinoiy 
souped-up IBM. It's driven 
by 0 new 
kind of 
power. 

And it's called TurboSwitch. 

Put some kick into 
your IBM PC or AT with 
0 TurboSwitch from 
Megahertz Corporation. 

Then, sit bock and hold 
onto your hot. 

At Megohertz, our 
success hos come from 
listening. To you. And 
when you said more speed, 
we asked how much. Right 
now, we're looking at 
multiple speeds of up 
to 12.5 MHz. 

Depending 
on your system, 

TurboSwitch 
guarantees a 33% 
increase in processing 
speed . . . possibly even 
up to a 70% acceleration rate. 

For more information coll 
1-800-33-TURBO 
AT TurboSwitch II K TurboSwitch 
$124.95 $199.95 

AT TurboMoth Poe 
$469.95 


Turbo- 
Switch 
is easily installed. 
And your expansion slots 
are kept 
free with- 
out any 

modifications to the motherboard. 
In addition, our hot, new 
AT TuiboMath Poc 
calculates 50% faster 
than a standard AT 
math chip. And that 
makes for some 
pretty racy figures! 
Top-of-the-line perfor- 
mance. 100% compatibility. 
And state-of-the-art 
technology. That's what 
drives us at Megahertz. And 
the confidence to offer o 
1 year guarantee on every 
product we make. 
Because we're 
dedicated to 
getting you up 
to speed. Before 
your system becomes 
too much of a drag. 



Megohertc Corporation 
2691 Pbrioys Woy, Udg. 2-102 
Soil loin City, UT 84109 
(801) 485-8857 


DRAG RACE 

VSo 

DRAG PACE. 




(pirn SB shipping and hmdkng) 
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fled as extratenestrial effects. 

Those sounds are the beginning and not 
the end. You can customize and manipu- 
late any and all of them by pressing a cou- 
ple of buttons (actually membrane switch- 
es) and spinning a wh^l (called the alpha- 
dial). You can create and record another 64 
voices in the electronic memory of the al- 
pha Juno-2, whose definitions you can 
protect against erasure when power is 
turned off. 

INTRODUCING THE FINGERS The 
most rudimentary of the Musicom courses 
is Rapid Piano, which makes no assump- 
tions about your musical knowledge. Even 
if you’ve never seen the ivories of a piano 


■ The format of the 
lessons is two-part, the 
rough equivalent of 
lecture and laboratory 
approaches. First the 
concepts are explained; 
then you practice them. 

before, you should have no trouble starting 
out with Rapid Piano. In essence, the pro- 
gram is a familiarization tour that first in- 
troduces you to the keys and their arrange- 
ment and helps you overcome whatever 
fears you might have. 

Once reassured, you’re led into the ter- 
ritoty of musical notation; Rapid Piano 
first teaches you the letter names of the 
notes of each octave and their correspon- 
dence to the sounds the keyboard makes, 
then moves on to the staff and position no- 
tation on it. The next bold step takes you to 
the correspondence between the staff and 
the keyboard. The lesson concludes with 
note lengths and rhythm. 

The format of the lessons is two-part, 
the rough equivalent of lecture and labora- 
tory approaches. First the concepts are ex- 
plain^; then you practice them. You are 
encouraged to practice with what’s called a 




A fully compatible 256k EGA card with a parallel 
port for only $259. If you buy any display card: 
Color, Monochrome, Hercules, or EGA, without 
reading this ad, you're probably throwing away a 
lot of money. 


BT/E6A Enh«nc*<l Graphics Adaptan 
256k oi memoty. and parallel printer port. 
Works with all standard IBM displays, 
and compatible displays 
5150 Monochrome Display; Both text and 
640x350 bit mapped graphics. 


5153 Color Display: 640x200 and 
320x200. 

5154 Enhanced Display; Color 640x350 
16 simultaneous colors from a palette of 
64 


A Clear UpRSSde Pa^ 

This really is the only display 
board you may ever need. Regard- 
less of what monitor you buy today, 
this card is a clear upgrade path for 
the future, and the best choice 
today, even ii you are only going to 
use a Monochrome Display. This 
means one board today does 
monochrome 640x350 bit mapped 
graphics and text, and provides a 
clear upgrade path to 640x350 
Enhanced Color Display with no 
change of display board. It also 
runs with the 640x200, 320x200 
Color Display. 

I Kller Features"] 

All boards come with a full 256k of 
memory, and a parallel printer 
port. That means no extras for later, 
and 16 simultaneous colors dis- 
played from a palette of 64 colors, 
and crisp clear text on both Mono- 


chrome and Enhanced Color Dis- 
plays - features or options that are 
not available on other EGA boards. 
Since all your current software will 
run, you're set for today, and 
prepared for the standard of the 
future. 

The Di^play Deal 

Of course many of you will want to 
take advantage of the EGA card 
right away, so we are offering a 
special deal when you buy the 
board together with a Basic Time 
HR 31-350 monitor - you get both 
for just $749, or the card only for 
$259. This means that you can 
equip all your PC's now and in the 
future with displays and EGA cards 
and get the Qubie' "No Risk 
Guarantee", our one year warranty, 
and 48 hour turnaround on war- 
ranty repairs. The price is the whole 
price, there are no extras for freight, 
insurance, or credit cards. 


No Bisk GDirutee 

II you ar« not complataly Mtialiod with your 
purchas*. you nay ralurn It within 30 daya o< 
putchaaa (or a complata ralund, inciudino tha 
coat to aand it back If you can gat any daalar or 
compatitor to giva you tha aatna la lU CavailM. 
buy both and raturn tha ona you don't lika 



m 


For iaataal dalivary, aand caahiar'a chack. 
monay ordar, or ordar by HaatarCard/Vsaa 
Paraonal Chacka allow 18 daya to claar 
Company purchaaa ordara accaptad, call lor 
prior authortxalion California raaidanta add 
6% aalaa tax 


QUBIE' 

DapaitaanI P 

507 Calla San Pablo 

Camarillo. California 93010 

Inaida California 

805.987.9741 

Outaida California 

800-821-4479 

London (01) 223-4569 Sydnay (02) 579-3322 
Pana (01) 321 5316 Canada (403) 434 9444 

Houra M F Sam . Sp m PTZ 
Sal Bam 12pm Vu. 
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game, but the definition is a loose one. 
You match the screen prompts to key- 
strokes, and you’re then rewarded with 
points (and a musical trill) when you are 
successful and punished by a less pleasant 


sound and clipping of your points when 
you are wrong. It’s about as straightfor- 
ward and unexciting as you can get. You 
don’t even get to zap aliens as you do with 
typing tutors. 


MAINFRAME EDITING POWER 
FOR THE PC 


SPF/PC 


IDon't settle tor a 
bore-bones line editor 
like EDLIN or a text editor 
without the muscle tor big 
work and big tiles. 

SPF/PC, a powerful PC 
version ot the moinlrame 
text editor ISPF, brings big 
system editing and utility 
to IBM PC users. With SPF/ 
PC's virtual memory, tiles 
as large as the computer's 
memory may be edited 
whether using conven- 
tional memory, hard disk 
or the new extended 
or expanded memory 
boards. 

In addition to speed 
and reliability, SPF/PC 
otters many convenience 
teatures such as a USER 
menu tor accessing fre- 
quently used programs, a 
menu tor evoking com- 
pilers and a program lor 
communicating with other 
PCs of bulletin boards. 


And, SPF/PC blends 
well into most any envi- 
ronment, including com- 
patibility with both IBM 
or Novell Networks, 
TopView, DESQview and 
all Lotus/Intel standard 
memory boards. 

PC users, move up to 
Itle in the last lone. Rev 
up with SPF/PC, nffi Text 
editor tor your PC. 

SPF/PC, $195.00 



Command 'technology 
Corporation 

1900 Mountain Blvd. 
Oakland, CA 94611 
telephone: (415) 339-3530 
telex: 509330 COMMAND TECH 

OTHER PRODUCTS: 

LOserScript, desktop publisher 
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If you are a perfect student, you’ll think 
that Roland has shortchanged the power of 
the PC in education: the machine does little 
more than tally your answers and keep 
score. Graphics are limited but adequate: 
displays are mostly 40-column text with 
graphic embellishment to show the staff 
and musical notation. However, if you 
make consistent (not random) mistakes 
that indicate that you misunderstand an un- 
derlying concept, the program detects the 
pattern of your errors and provides special- 
ized help. Like an iceberg, much of the 
power of the system is hidden beneath the 
surface. 

'The Musicom system comes into its 
own in its Ear Training and Sight Singing 
course. Although the on-screen games are 
hardly more laudable than those of Rapid 
Piano, it adds an almost wondrous feature: 


■ You get instant 
feedback about whether 
you’re singing sharp, flat, 
or right on. It’s like having 
a singing coach with 
perfect pitch constantly 
correcting you. 


a computer-connected microphone. 'The 
microphone, connected to the Xanadu 
expansion/interface card, allows the com- 
puter to monitor your singing progress. It 
can identify the actual pitch that you sing 
and graphically display it on your monitor 
screen. You get instant feedback about 
whether you’re singing sharp, flat, or right 
on. It’s like having a singing coach with 
perfect pitch constantly correcting you. It 
teaches you to read standard musical nota- 
tion and sing what you read, concentrating 
on important intervals and enforcing prac- 
tice on them all. 

UNTERINAL ORCHESTRA 'TheTecmar 
Music Synthesis System turns your PC 
into a completely programmable music 


PC MAGAZINE ■ OCTOBER 14, 1986 
272 




W]iih Backlhick there’s 
no need fcs: you to back up. 
Iburcomputerdoesit ' 
automatical^ as you go. 





BacklVack from Ikllgrass 
is the most powerful PC 
backup software ever writ- 
ten. Yet it’s easy to 
use and positively 
fail-safe. 


Backing up your hard 
disk is no fun, too time 
consuming and - worst 
of aii — such a bother 
that you’re iikeiy to just 
skip it. 

That’s why weVe 
made backup automat- 
ic with Bacl^ack™lt 
works invisibiy in the 
background. when 
ever you need to recover a damaged 
Tiie — or an entire hard disk’s data- 
BackTYack has got you covered. 

Thiigrass has been backing up PC 
hard disks ionger than anyone. Now, 
even if you aren’t ready for one of our 
cartridge tape systems, 



amt your data is 
st^efoTWer. 


Bta WZ. 



10 Ways BacklVack 
Gives You More. 

I. Starts by it:jelfev8r)'time 
you turn on ytiur PC’. 

:ks up during the day 
when your computer is idle. 

3. Backs up new or changed files every half hour. 
Inten-al is changeable and total backup is available 
at any time. 

4. Fully menu driven with complete help text. 

6. Backup files are in original file and directory 

structure, so you can use them directly off the 
liackup diskettes or tapes without restoring. 

6. Automatically divides large files into segments if 
they won’t fit on one diskette. 

7. Compatible with most application programs, 
including to\M resident pnigrams like Side Kick.* 

8. Restort'.s one file, an entire directory, or the whole 
harddisk. 

9. Not copy protected. 

10. 30 d^ money-back guaranU>e. 


running. Instead of down and out. 

Frankly, it^ $129 of data insurance 
you can’t afford to be without. 

How BackTVack Works. 
BackTVack automatically backs up 
your hard disk, while you work. It 
won’t slow you down or interfere with 
your programs. You’ll never know il^ 
there— until you need it. 

Installation and orientation are 
Backlhack is^¥~ 9uick and easy — simplified by our plain- 
theI00%s(iftuKire language documentation and on line 
solutiori lo b^icttp. help text. 

Just l^itjmto Set up BackTVack once. Use your 
Hoppy Utive for backups — or des- 
/./..c ignateasecondharddiskoraTkllgrass 
tape system as your backup drive. Set 
Backriack to back up at regular inter- 
vals or specific times of the day. Back 
up your entire hard disk or selected 
directories or files. You decide and 
BackTVack will remember. 

Every day BackTVack backs up your 
new or changed files whenever your 
system is idle. It^ easy. BackTVack even 
prompts you to insert an empty disk- 
ette when the current one fills up and 
prevents you from accidentally 
u.sing a non-backup diskette. 

Unlike less powerful backup 
programs, BackTVack lets you 
work directly from your backup 
diskettes — without restoring 
them first. So even if your hard 
disk is down, you're not! 


BackTVack can keep 
you up and 


If jwuvr failure 
ditesn't get you, 
human error uilL 
Either uxty, when 
your hard disk 
(rashes, you ’ll swear 
BackJyack is the 
smartest $129 you 
ever spent 


W hy you need BackTrack-NOW! 

If your PU has a hard disk, you're 
sitting on a time bomb, just waiting for 
a power outage, mechanical failure 
orcjperdtoreiTor to wipe out weeks or 
months of work. 

You know you should back up. 

But. human nature being what it is, 
you don’t. At least not often enougli. 

In.stead, rely on BackTrack. Order 
your copy today. If you’re not com- 
pletely satisfied, return it within thirty 
(30) days for a complete refund. AH 
of the ordering information you need 
is in the coupon below. 
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Here’s How to Order 

Kush me BackTVack, Ihe l>est backup software 
on earth! TIj order by phone, have vour credit 
card ready, call: l-8()0-22M-DISK. 'fi) order by 
mail, send coupon to IIKM) West 82n(l St.. Overland 
Park. KS 86214. Attn: Telemarketing. 


Send me _ 


_ copies of 


IkicklVack @ $129 per copy $. 

Kan.sas residents, add 44% sales tax 

T\>tal Amount $. 

(Price includes .shipping.) 

Ps^inenl (circleone): \TSAyMC/(’heck 

Credit Card Expiration Dale: /. 

Card ' 


BaefflHck takes zero time Jmm 
you r busy day. It u^orks beh ind 
the scenes to keep your impor- 
tant files bacfwd up. 


Signature. 


Kry SfterificmUM.* 

Conip«(«n IBM h , XT, AT, (''ompaq and PC comoatlbles. OpcnUntf 
SjratcM: DOS2.0 UirouKh it . Drive; Suf or hiKh capacity 

floppy. lUlva.v' PC T'Upe. system. riX'-dorretnovableharadiilL 
Disk emulation tapes. Memory Braairemenis: 2S6K RAM (52K 
resident )jfhacfcinK up bi dl.sk *)L’K KA.M ( 162K residmt) if oackinR 
up to PC/T tape system. Primary Hard Disk: Internal or external, 
flxed or remonble drive. 


s ;,,,, ' '"''V Mum '■I'teiir.ss 
ft-iciT! "If- 


CoriHjrdle Buyers: 

Pmtect ytfur corporation^ PC data by 
standardizing on Iku-kTVack. Call us 
at l-8(M)-228-DISK for s[>ecial site 
licensing pricing. 

30-I)ay’ Money-Back Guarantee 
If, within thirty (30) d^’s of purchase, 
you’re not completely sal ksfied, please 
cal! t>ur CusUtmer Service Department and 
e’ll gladly arrange a refund. 

Company.. 

Name 


Shipping Address. 

City, State, Zip 

TVlephone ( 


ITALLGRASS' 

jTECHNOLOGIES 

I When It’s W'orth Saving. 


For 15295 you can draw 
your own conclusions. 

* DraM 1. The first hieh performance CAD software everyone can afford. 



Order Now! Call Ibll-Free! 

1 - 800 - 231 - 8574 , 

Ext. 550 


Low-cost, performance computer- 
aided de^ & drafting (CAD) s(^w^ is 
finalty available fix use on your PC. 

Them's never been a pn^sstonal CAD 
package so complete at such a low cost. 

Drahx 1 from Fores^iht Resources. 
OnlyJ29S. 

Rrwvrfui, fiiU^fesnired second 
generation CAD software. 

Drafix I ofreis all of the capabilities 
you ejqiect to frnd in pack^ costing 
12.000 or more. 

This is not simply a souped-up paint 
package Drafix I is a breakthrou^ in 
des^ that organizes sophisticated CAD 
functions into smooth, tet operations 
All of the drawing, designing and editing 
functions that d^gners demand frmi a 
serious CAD tool are included in Drafix 1. 


A breakthrough In screen design 
and visual user interface. 

Drafix 1 features the best organized 
screen design ever devised. Very simply, 
it displays all the infonnation you n^. 
all of the time 

The entire menu hierarchy is displayed 
omstantly. There's no need m memorize 
command or search for menus. 

Snap-mode options are continually 
shown on the 1^ screen border and can 
be selecied “on the fly" by either pointer 
device or a sir^ ke^^troka Roll-down 
screens provide quick access to the vir- 
tually unlimited drawing, display and 
editing ofHions. 

And it's all controlled by a versatile 
three-button mouse, or digitizer, with on- 
screen prompts so each button functkHi is 
deariy definkl. 

AutoCAD* compatible for easy 
expansloci. 

If you or someone in your company 
already uses AutoCAD. Dr^x I off^ an 
inexpensne way to add to your capability 


The c^nal tofix 1/AuioCAD file ex 
change utility permits transfer of draw 
i[^ between Drafix 1 and AutoCAD. 

It's the perfect, low-cost alternative 
fix increasif^ your drafting aixl design 
capacity. 

Unbelievable low bundle prices. 

lb gel you up and running sve offer 
two sp^ hardware bundles — all the 
equipment you need at prices you won't 
believe 

Gel Drafix 1 with your choice of 
Ibrnngion's Manager Mouse or the 
LOGIMOUSE* C7 for just 1395.00. 

Or get Drafix I with the SummaSkeich 
12" X 12" digitizer t^>le( with stylus 
for just 1650.00. 

Order today. Ikke advantage of our 
50-day. money back guarantee. 

Vlfe're so certain you II like the per- 
formance and \'ersatility of Drafix I you're 
welcome to try it risk free for 30 da^ If 
you're not completely satisfied, return it 
to us for a full refund. 

Find out just how good CAD software 
can be F(X only 1295.00. 

Use our toll-free number and any 
major credit card to order your copy 
of Drafix I today. 


□ Drafix ICAO Package $295 

□ Drafix 1 with Mouse $395 

Tbrrrgton 

LOGIMOUSE 

□ Drafix i with SummaSketch tablet $660 

□ AutoCAD Rte Exchange Utity $ 95 


Dealer inquiries welcome 

Check, money order. Visa 
and MasterCard accepted 

FORESIGHT 

RESOURCESCCDRP' 

932 Massachusetts 
Lawrence. KS 66044 
913/84M121 
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synthesizer. Through simple keyboard 
commands, you can easily manipulate ev- 
eiy aspect of the sound. TTie TMS System 
has so many features and changeable pa- 
rameters. it may take professionals months 
to master them all. However, the system is 
so easy to work with that anyone with an 
ear sensitive enough to listen to a tune can 
use TMSS to explore the world of elec- 
tronic music. 

TMSS is a high-performance, multi- 
timbral stereo synthesizer condensed onto 
a single full-length. 8-bit-bus PC expan- 
sion board. Up to four boards can be in- 
stalled into a single computer. A single 

■ The Tecmar Music 
Synthesis System is a 
high-performance , 
multitimbral stereo 
synthesizer condensed 
onto a single full-length 
expansion board. 

board can create up to 16 independent 
voices; four boards will make a single syn- 
thesizer system with 64 independent oscil- 
lators. Not only can one voice be made 
from a number of oscillators, but a single 
oscillator can be shared among a number 
of voices. 

In addition to the hardware, the TMSS 
package includes a large program (I80K 
bytes) to control it as well as almost any 
other device that can be connected to the 
host PC through a standard MIDI inter- 
face. 

TMSS requires an external amplifier to 
turn the elecbical signals it generates into 
sound. The board supplies two unbalanced 
high-level (about 1-volt) audio outputs 
through standard RCA (phono or pin) 
jacks and can be plugged directly into the 
auxiliary or tuner input of a stereo system. 
TMSS can also be used with monophonic 
musical instrument amplifiers that have 
line-level inputs. 




AN ALMOST FOOLPBOOF 
WAY TO MAKE 
ARCHIVAL BACKUPS OF 
PROTECTED SOFTWARE! 

The Copy II PC Option Board ia an add- 
in board that will give your PC the same 
disk duplication technology used by 
most disk duplication firms (who put the 
copy protection on software in the first 
place). 

DUPUCATES NEARLY 
ALL PROTECTED 
DISKETTES. 

The Option Board can easily backup 
almost all protected diskettes for the 
IBM PC (except those “protected" by 
physical disk damage), including ones 
softwarsHKily backup programs can’t 
touch. It even includes a track editor 
that will allow the more technically 
inclined to look at protection schemes 
and edit any data on a diskette. 


The Option Board uses a full size slot in 
an IBM PC, XT or AT (with at least 1 
360KB floppy disk drive). Zenith 150. 
Compaq Deskpro. Extra $15 cable 
required tor C<mpaq Portable, HP Vectra 
and Tandy 1000. Tandy 1000 requires 
256K of memory. 

Call 503/244-5782, B-5(Vlfest 

Coast time) your in hand. 

Or send a check for 
$95C0 U.S. plus $3 s/h. $15 overseas. 
Please specify your computer brand 
when ordering so we can send you the 
correct cable. 

$95.00 

Central Point Software, Inc. 

9700 S.W. Capitol Hwy., #100 
Portland, OR 97219 

CeiitrdFbmt 

Software 


Backup utilities also available for the Macirrtosh. Apple II. Commodore 64/128 and Atari ST. 


CIRCLE 156 ON READER SERVICE CARD 



For IBM* PCls, XT's. AT’s and other DOS machines. This is the one 
you've heard so much about— with faster compile times than many COBOL 
compilers costing hundreds of dollars more! It's based upon ANSI-74 
standards. Now comes standard with source code programs demonstrating 
full screen, cursor control, color, reverse video, etc., another program 
shows how to even reprogram your keyboard and much more. 

Oont let our mail order prices tool ya! This is a new improved 
version of our best selling COBOL compiler previously ottered at $300.00 
a copy. Look at the December 1979 issue of Byte Magazine for one of our 
first COBOL ads! 

Other outstanding values at $39.95 are: Utah FORTRAN. Utah 
BASIC, Utah PASCAL, Utah PILOT and Utah EDIT. Used by 50,000 profes- 
sionals, students, and teachers in 40 countries. 

To order: 

(702) 827-3030 

IBM s t rsgistm] trademaiii at 
MemaaoiW BuSness Maciwias 


ELLIS COMPUTING" 


Inc. • saaa^WmeBUrl. SiitBlO • Rena 
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NETWORK VERSION 
AVAILABLE 




INTRODUCING 
OPEN ACCESS* ir 


THE FULLY INTEGRATED BUSINESS SYSTEM 
WITH THE WORLD AT YOUR FINGERTIPS 


Open Access 11 









I/' 




595™ 

Lotus 1'2'3 







j 






495“ 

Symphony 

✓ 

-id 

✓ 





✓ 


✓ 

✓ 


695“ 

Framework 

✓ 












695“ 

Enable 



✓ 



✓ 

✓ 

✓ 





695“ 

Smart 
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Open Access II is a 
new, super-program which 
can perform virtually every 
managerial and business 
task you'll ever need with 
performance and ease-of- 
use unheard of in the 
industry. 

Open Access II 
combines an extremely 
powerful relational data- 
base and superior 
spreadsheet with data 
communications, word 
processing, 3-dimensional 
graphics, and time 
management. Information is 
conveniently changed from 
module to module. 

Open Access H's 
Database features an 
effective and flexible report 
generator and user 
definable screens. 
"Programmer," our new 
Database language, 
features simple Interacting 
English-like commands 
to produce your customized 
applications. 

Open Access H's 
Spreadsheet offers a unique 
combination of business 
problem solving capabilifies; 
including goal-seeking, and 
an advanced table look-up 
command. Professional 
business presentations 
are easily produced by 
the enhanced graphic 
capabilities. 

Open Access H's 
improved Word Processor 
can merge data from 
Spreadsheet or Database 
easily to produce reports 
mail merge and graphic 
presentations. 


Open Access H's data 
communications provides 
you with the capabilities to 
handle any of your micro 
computer communications 
needs. All of Open Access 
H’s modules work together 
and data Is easily 
communicated to the rest of 
the world. 

BEST OF ALL, 
THE PRICE 


U.S. Version Only 


$ 595 . 


Open Access H's super 
program is also available In 
the network version. Ask for 
details. Call (619) 450-1526 
In California, or (800) 
521-3511 if oufslde Cali- 
fornia for your nearest 
authorized dealer or 
distributor and expand your 
business base with Open 
Access II, the fully 
integrated business system. 

SPI 


SUrWAKt IROOUCtS INTIRNATIONAL 


10240 Sorrento Valley Road 

San Diego, California 92121 

(619)450-1526 

For Your Authorized Dealer 

In California 

( 800 ) 621-7490 

Oufside California 

( 800 ) 521-3511 


CM* UaM « « KMMX •> Mmm MnOi M 




■ MUSICAL INTERLUDES 


Each voice block in the system actually 
consists of two digital wavefonn genera- 
tors that give you control of their spectral, 
pitch, and amplitude envelopes, as well as 
overall amplitude and stereo paiuiing con- 
trol. The output of a single waveform gen- 
erator can be programmed from a se- 
quence of up to nine waveforms or sound 
samples. Although a library of standard 
definitions is built into the software, you 
can edit or modify each waveform or cre- 
ate new ones. 

Built into TMSS and controlled by the 
software is a digital sequencer/recorder 
system that can store and play back up to 
65,000 notes in a 640K-byte host system. 
MIDI control data — for instance, pitch 

■ Built into TMSS 
and controlled by the 
software is a digital 
sequencer/recorder 
system that can store 
and play back up to 
65,000 notes. 

wheel, breath changes, and other program 
changes — can also be recorded. The sys- 
tem allows up to 64 tracks to be copied, 
mixed, and/or filtered. Individual tracks 
can even be “punched in” during editing. 

ELECTRCmiC CONDUCTOR Despite 
the complexity of the system, it is quite 
easy to use and about as menu driven as 
such a system can be. When you boot the 
program by typing TMSS, it automatically 
loads a series of data files containing infor- 
mation such as waveform descriptions and 
chatuiel assignments. In a few seconds (or 
as long as 45 in a floppy disk-based sys- 
tem), you can begin playing with one of 
the predefined voices. 

You modify new waveforms with a 
simple editor, and specify them by indicat- 
ing combinations of overtones (up to 20) of 
different amplitudes. You specify each 


tOOtS 


EXECUTE ANY DOS 
COMMAND FROM ABIY 
OTHER RUNNING 
PROGRAM. 

Put all the popular features of the 
NORTON UTlllTIES* tooether with a 


powerful DOS interface. Then niake 
them resident like SIDEKICK* and what 
do you have? 

PC TOOLS — the only product that lets 
^u execute virtually any DOS command 
from within any other running program. 
Here^s how you'll use it: 

UNDELETE an accidentally erased file 
while using your word processor. 
FORMAT a data disk without leaving 
your spreadsheet. 

COPY files from one subdirectory to 
another within your communicatior^s 
program. 

MOVE files from one subdirectory to 
arKMher and reorganize subdirectories 
with easel 


LOOK at another file (and even edit it) 
from your graphics package. 

SEARCH for any file name or text 
within a file without leaving your data- 
base manager. 

PRINT a file (as text or hex and ASCII) 
at any time. 

System Requirements: IBM or compatible. 
2^, uses only 64K in resident mode. 
Works with flopw and hard disks (including 
^Va" disks) and supports Lotus/Intel 
expanded memoryl 
Call 503/244-5782, M-F. 8-5 (West 
Coast time) with your RB in hand. 
Or send a check for 
$39.95 U.S. plus $3 a/h, $8 overseas. 

$ 39.95 


CeiitrdBjint 

Scftume 

9700 aw. Capitol Hwy. #100 
Portland. OR 97219 


Backup utMiOm also for th» IBM. MacMoWi. # Commodon $4/128 and Atari ST. 

Norton UVMas and Sidahckafara glat andtradamafka of ^laf Norton and Boriandkaamadon^. raapactNafy. 
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THE FINAL ANSWER TO DATA SECURITY, 
EXPANSION, AND BACKUP! 

A PerMor fixed end/or removable Winchevter xubtystem 1$ (he vafev, moti veruiile ««y to store your payroll, 
accouniing, rinancial, and clauiried data. Perxtor's family of products give you the choice of iniernat or exiernal 
systems, with your choice of one lo six drives m storage capacities ranging from I2.MB-$A0MB. 

So if sccuriiy is first and solutions are imperative, turn to l^rttor (^rsonal Storage) for proNem solving 
features such as these; 

— Compatibility ssith your IBM PC, XT. AT or compatible computer. 

— Two drive bootable or four drive co-resident controllers. 

— Kemovabic 12MB Winchester cartridges for data storage, backup, archival, and ponabiliiy 
— Portabiiny between different manufacturers' PCs. 

— Unlimited storage as low as S9.10 per megabyte. 

— Present and future sofisvare compatibility sviih direct attachment to the AT controllef .* 


SYSTEMS & SOFTWARE, INC. 
7825 East RedfiHd Road, #C 
ScofUdale, AZ 85260 
(6021 948-7313 


'Patent Pending Copyri^i IMS Persiortni u a 
trademark of Systems and Software. Iik. IBM-PC. 
AT. XT, arc regincred trademarks of International 
Business Machioes Corp. 
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■ MUSICAL INTERLUDES 


overtone with a numeric value (0 through 
99) that is then displayed on a bar chart. Si- 
multaneously, TMSS creates an audible 
approximation of the resulting sound using 
the system's 16 internal independent oscil- 


lators. Once you find the perfect combina- 
tion of overtones, you press a function key 
to compute the exact waveform, which can 
then be stored and played polyphonically 
by the system. Up to 64 different wave- 


Is your computer on 
someone else’s desk? 




The typicei microcomputer sits 
idle at Its work station 30 • 70S 
of the time How often have you 
wailed for someone to leave 
their desk so you could slip in 
and do a quick /ob on the 
computer 

Mow often have you come back 
to work and found somebody 
has moved m to work on your 
computer You need THE 
BUDDY SYSTEM 


THE 
BUDDY 
SYSTEM 

ALLOWS 
YOU TO 

SHARE YOUR PC WITH A FRIEND. 

OR BETTER YET 

SHARE A FRIEND’S PCI 1 


THE BUDDY SYSTEM' . a cost 
effective alternative to purcha- 
sing additional PCs or network- 
ing 

It is not a network, but a sirtgle 
user, multi-access system It is 
cost efficient and has its place 
everywhere there is a PC 


MANuFACTueeD In Canada By: 

KANO GROUP MARKETING INC. 


COPYRIGHT © 1965 


(604) 669-5200 
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forms can be loaded into the program at a 
time. 

A voice is made from up to nine such 
waveforms combined in three envelopes. 
The shape of the envelopes is created using 
the same wavefoim editor. 

The current implementation of TMSS 
cannot capture real-world sounds and ma- 
nipulate them, though Tecmar says such a 
feature is on the drawing board. Currently, 
captured sounds are available on request 
Irom the factory (on disk), and you can 
easily load them into the TMSS program. 

PLUGGING IN TMSS can make music 
without any additional hardware add-ons, 
using the IBM keyboard. However, you'll 
probably want to add a velocity-sensitive 
keyboard to take full advantage of TMSS's 
capabilities. To connect a keyboard, you'll 
also need a MIDI interface, which means 
giving up another PC slot. (The Xanadu- 
Roland MIDI interface and the alpha Juno- 
2 synthesizer are two products that handle 
these roles extremely well.) The sequenc- 
er/programmer in TMSS can also take ad- 
vantage of the voices of the keyboard/syn- 
thesizer you use with the system. 

The TMSS board uses 12-bit digital-to- 
analog conversion operating at a 50-KHz 
sampling rate. This design allows sound 
quality in the 80 decibel signal-to-noise 
range, approaching that of compact discs, 
which use 16-bit quantization. Actual in- 
stallations may fall short of these ultimate 
capabilities: the PC chassis is full of 
strange electronic noises generated by the 
computer's logic circuitry, and these sig- 
nals can get coupled into TMSS, resulting 
in a pervasive background noise. The 
noise level is sensitive to card placement: 
some slots are notably more quiet than oth- 
ers . Sound quality is superior to that of sys- 
tems based on other computers, but the test 
unit exhibited an unusual amount of distor- 
tion in some of its waveforms. 

TMSS makes heavy demands on the 
processing capacity of its host computer. 
In its cunent form, installed in a standard 
PC, TMSS may not be able to keep up with 
rapid keystrokes. Even in the 80286-based 
system I used for testing, editing proce- 
dures bogged down the sequencer and 
temporarily confused the system but not 
for more than a second or so. Even at its 
fastest tempo with complex harmony and 
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You already know how valuable your 1-2-3* or 
Symphony* data is. 

But what If you need your data on paper? In a 
specific form? Fhst? Loto has the answer. 

It’s called 1-2-3 Report Writer.™ It lets you easily 
format and print customized reports, presentations, 
and pre printed forms. So you can generate monthly 
status reports. Weekly sales analyses. Presentation- 
quality toancial reports. Claim forms and invoices, 
^en mailing labels. 

And Lotus-like commands and simple prompts 
mean you can get started right away. 

The cost? Just $150. 

And you can try 1 -2-3 Report Writer for 30 days 
without obligation. If you don’t like it, send it back. 
WU refund your money. 

Tb take advantage of this offer, just complete and 
return the coupon below. Or call 1-800-345-1043. 


I i)tiis P2-3 Eeport\^ter 


A Lotus companim for reports, 
forms, arid mailing labeis 


Cumplete and mail to: Lotus Development Corpomtioti, Atlanta, 
Georgia 30390-0370. 

lb order by phone, call 1-800-345-1043 

□ Send me 1-2-3 Report Writer for$150.*(QO-1229). 

ftyment: VISA MasterCard Money Order Check 

(make payable to Lotus Development Corp.) 

I understand I can return it within 30 days for a full refund. 

□ Send me more information 1278) 

cm. Exp 

Name_ 


( otnpany 


Addrc-'w 


Systwnlfrqiufrfnrnii Vterloh.-rtfilwfnOT 1 2 3ft-l 2.ofM 201orSymph«iyJW lO.Rri 1 l.orJW XT™ AT?WirUNf,.32mpr.C(«BSg»r«nf«im,nr ATAT^PC 

S300. 25ffK RAM . DOS 2 0-3 1 . inrtuuvp 

6 IBMliiUHDnv'InpiTKiHC/iqxntwn I 2 9. Symphony and LoUis an* n^Wnltnilrmarlcs and 1 2 3Rpptin WrnrrBalndrnurfcorUitiBllrvrlnfmirnlCorponUin 
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Microfazerll 

Versatile, expand' 
able, and more 
Qjmpute and jjrint 
at the same time 
with Microfazer 11, 
the sophisti- 
cated new 
print buf- 
fer from 
Quadiam. 
Microfazerll 
features an advanced 
design with up to 
2 megabytes of memory. So now you can handle even 
the biggest print buffer jobs: large spreadsheets, 
databases, extra long text documents, even complicated 
graphics. 

Microfazer 11 fits into any 
changing printing 
environment berause it 
features enhanced proto- 
tocols and both serial and 
parallel connectors. That 
means you can use 
Microfazer Q widi just 
about any printer or plot- 
ter. Plus, Microfazer Q 
comes widi built-in 
features like PAUSE, 

BYPASS, and COPY 
modes to make any 
buffer task easier. 



MICROFAZER n 

MICROFAZER 

Comfdhflity 

•IBM PC, PC XT. PC AT end 

compedbles; AnJe Q and m 
•erics Penonal Computen 

•IBM PC, PC XT, PC AT and 
compaticJea;^^ fluid in 
aeries Pfersonal CompuBers 

Mcaiof7 

•64K to 512K on main board. Up 

•6Kto64K.8KtD512K 

Eifaniiao 

to 2 Mb with equnsian 

(hrsDd/I^rtlld version only) 

Incef^MCi 

•Any oombination of paiaQd or 

•I^rallel Interfooe • 36 pin 


•eriu input and output 

Centronics, Serisl Interfoce ' 25 
pinRS'232C 

SciciitLED* 

•Keaec, Error, I^uk, Keady, 

•Reset, Error, Fnae, Ready, 


Copy 

Copy 

Copy Feature 

•ADows for to 255 copia of 

•Allows for multiple copies of 

atnedocumm 

the mme docurom 

Anue Feature 

•Allows for rin^ sheet printing 

•Allows for sinifo sheet printing 


with documents containing 

with documents containing 


ASCn form feeds 

A2KJ1I form feeds 

Bypaa Feature 

•Allows for straight dvrough 



computcr-to^printer prinnog 


IlanriahaHnn 

•EIX/AOC, TRCP JITS/CTS, 

•RTS/CTS, and Xon/Xo6f 


DTR/D91 and Xon/XofF 

DTR/DSR 

BaudRatee 

•150.300.600,1200.2^. 

•150,300.600.1200,2400, 


3600. 4600. 9600, 192K 

3600.4600,9600, 192K 


Microfecer 
The origmal best 
seller from 
Quadram 
For standard print 
buffer jobs diere’s 
the original 
Microfazer. 
Av ailab le 

many 
model of 
serial/parallel 
combinaticHi, Microfazer 
comes with expandable 
memory and all the built-in features that make print 
buffeting a breeze. 

No wonder it’s the world’s best selling print buffer. 

So stop waiting on your printer. Increase your pro- 
ductivity with the complete 
family of print buffers from 
Qpaaram. Because without 
Microfazer, your PC system 
just isn’t complete. F6r 
more information visit die 
Quadram dealer nearest you. 
Or contact us at One Quad 
Way, Norcross, C 
30093; •404-564-55 


QUADRAMI 

‘ ^ ao «pts ar—ws Cewsrv 
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several different instniments to each part, 
however, the sequencer played it back. 

The musical pc Musicom and 
TMSS illustrate the range of the PC's in- 
volvement in music making. In the Musi- 
com system, the PC is only loosely linked 
to the production and control of sound: it is 
simply a command center and interface. 
An external synthesizer creates the 
sounds, controls loudness, timbre, and, 
for the most part, pitch. If the connection 
with the computer is broken, the synthesiz- 
er can perform on its own. 

The Tecmar Music Synthesis System is 
electrically and conceptually linked to the 
host PC. The computer itself generates 
sound and becomes a standalone synthe- 
sizer, needing to be connected only to an 
external amplifier (stereo set or musical in- 


F A c r F I 1. f: 



Muskom 
RolandCorp US 
7200 Dominion Circle 
Los Angeles. CA 90040 
(213)685-5141 
List Price: Each course, 
S495;MPL’-4(H.$200; 
Roland alpha Juno-2 
(keyboard with velwitv sensing). $1,295; 
Xanadu II M-PC. $495 
Requires: I28K RAM. one disk drive. DOS 
2.0 or later, cotor/graphics adapter, colw 
monitor. MIDI interface, two MIDI cables. 
Voice training also requires a microphone. 

In Short: Comprehensive and well-designed 
interactive courseware that teaches piano and 
other keyboard instruments, sight singing, 
aixl music theory. 
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Tecmar Musk Synthesis System 
Tecmar Inc. 

6225 Cochran Rd. 

Solon. OH 44139 
(216)349-0600 
List Prke: $795 

Requires: 256K RAM; MIDI keyboard op- 
tional (keyboard requires MIDI interface). 

In Short: A compile, 16-voice internal syn- 
thesizer with full sound and perfrxmance 
editing, recording, and sequencing abilities. 
Expaitdable up to 64 oscillWors. Controllabk 
hrexn PC or MIDI keyboard compatible with 
vekxrity sensing and other MIDI devices. 
cmgE aaooN reader service card 


sirument amplifier) lo perform. 

TMSS and Musicom are complemen- 
tary; they can even share much of the same 
hardware. With Musicom you can develop 
your talents. With TMSS. you can create 


electronic musical art within the confines 
of your home and PC . 


Winn L. Rosch is a contributing editor of 
PC Magazine. 



Ask your Ct)niputt*r Douler or to 
order by credit r.ird call toll-free: 

1 - 800 - 762-7874 

(In NC call 919-878-3600) 

( )r mail us your pervxwl check, 
money order or MasterCard^ 
Visa^American Express Infor- 
mation. NC residents include 
4.5% sales tax. Please atkf S2X)0 
fur shipping and handling ()er 
order. (Foreign orders, except 
(Canada, add $20.00 {kt order). 
US. funds only. NoCODs. 

Try PC DfK'uMate templates 
for 30 days. If you are not 
satisfied for any reason, then 
return them lo us (in new con- 
dition) for a full refund of 
your purchase price. 


and keyboard style. Call tor other 
software not listed here. 


Never forget another com- 
mand with PC-OocuMate'“ 
templates to remind you. 

Save time arnl end frustration 
because commands and for- 
mats are at your fingertips for 
quick and easy reference. 

SMA's expertly designed, 
two-sided plastic templates 
are easier lo use than booklets 
or reference cards. The data 
is complete, it's properly 
organized to help you, and 
it's available at a glance. 

Over 400,000 PC-Docu- 
Males an* in use todav— at 
home, and at work in Amer- 
ica's major corporations- like 
IBM. AT&T, CM, Kodak, GE, 

Exxon, Xerox, and hundreds 
more. 

So order your PC-Dcku- 
Mates todav with confidence 
and join our thousands of 

satisfied users-who never corporate Customers: 

forset a command. call lor quantity discounts or 

How lb Order PC-DcKuMales: quotations on custom templates 
Select templates by program lo meet your special needs. 


Keyboard styles available: 

A* IBMPt.PCfXI.COMRN.? 
B- IBMPC'AT 
C* AI&T6iOO Nfw! 

D“ KftTrijnics S1S1 NesA? 


DOS 

DOSIO/I 1 
Lotus t-i-) 
dBASE ill 
NrwIdBASr III * 
New!K:Bjse 5U00 
Sytnphonv 
New! Display Write J 
Nev»!MKn>SuftW()RD 
MultiM.ite 

NewtMultiSLile Advani.tRe 
Ness!WbrdlVrletl4 1 
WbrdSlai 
VNUrdStar 2000 4 
Nrs*!\*»lksWritpf J 
Do-il-v«ursell* 
(Partial list. call ftx murei 


A C 
AB 

ABCD 

ABC 

ABCD 

AB 

AB 

ABCD 
ABCD 
ABCD 
AB D 
ABCD 


Systems MartaKemenI Assoc lairs. IrK 
J325 fxe* ulivp Drive. Dept B-M 
RaleiKlt. North Carolina 27WW 
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SOFTWARE 


Bulldog Celebrates 

OCTOBERFEST 

with some 

“Gutcn” Specials! 



PORTABLES 


IBM CONVEimBLE $1595 

COMPAQ n MODEL II $750 

ZENITH Z171._ 1795 

TOSHIBA T 1100 1595 

TOSHIBA T 1 100 Plus 1795 

TOSHIBA 3100 3400 



Polaroid Palette $1389 

Hercules Graphics Plus 189 

Orchid Turbo EGR 575 

Ventel Half Card 299 


PC SYSTEMS 

256 K. 2 Olives 1049 

256 K, 2 Drives Monochrome Monitor 

and Card 1249 

256 K, 2 Drives Color Monitor & Card „..1449 

XT SYSTEMS 

256 K, 1 Drive. 10 mb Hard Disk. $1925 

256 K, 1 Drive, 20 mb Hard Disk 1975 

256 K, 1 Drive, 10 mb Hard Disk Monochrome 

Monitor & Card 2165 

256 K, 1 Drive, 20 mb Hard Disk 

Color Monitor & Card 2365 

AT SYSTEMS 

AT BASIC 256 K, 1.2 mb Floppy $2550 

512 K, 20 mb Hard Disk 1.2 Roppy 2895 

512 K. 20 mb Hard Disk 1.2 Roppy 

Monochrome Monitor & Card 3135 

512 K, 30 mb Seagate Hard Disk 

- 3145 


AT&T SYSTEMS 

2 Drive System $1795 

10 mb System 2070 

20 mb System 2120 

Upgrade to 640K 50 

Systems include Keyboard, Bit Image 
Graphics, Green Monitor, 256K DOS, 
and On-Board Clock Calendar. 

AT&T Color 

Monitor^ 675 


Eh DISPLAY WRITE ID 

$369 

WORDSTAR 2000 

240 

WORDSTAR 2000+ 

279 

WORD PERFECT 4.1 

SOfS 

MICROSOFT WORD 

259 

VOLKSWRlTERni .. 

159 

FREELANCE 

219 

CROSSTALK 

99 

WORD FINDER 

40 

SUPER CAIC 

189 

LOTUS 1 2 3 

329 

SYMPHONY 

429 

DBASF.n 

.-299 

DBASEID+ 

399 

FRAMEWORK 

300 

FANCY FONTS __ . 

135 

REVELATION 

K7R 

MULTIMATE 

OAR 

CUPPER 

^9 

RRASE.SOOO 

299 

RNARIi- 

349 

MICROSOFT WINDOWS 

RO 

EASY_ 

89 

FAST BACK 

99 

CHARTMA.STER 

MO 

PC OPTION BOARD 

oo 

TURBO PROLOGUE 

-.159 

TURBO UGHTNING 

W/WordWiiard 

,^89 

REFLEX I.l 

oo 

NORTON tmUTIF-S 

RO 

MULTIMATE ADVANTAGE 

080 

FASTBACK 

— 89 

CORNERSTONE 

60 

1 zr_i 

HARD DRIVES 

SEAGAT". 1 0 mh w/mntmllAT 


SEAGATE 20 mb w/controUer 

„-.Z-5io 

SEAGATE SO mh w/mntmller 

495 

SEAGATE 30 mb for AT ST4038 

595 

SEAGATE 40 mb for AT ST4051 

72R 

CORE 

.30 mh AT Plus 

1150 

40 mb AT Plus 

1250 

56 mb AT Ptua 

1895 

72 mh AT Phi« 

——.2295 

IOMEGA BERNOULLI 

1 0 mh u//rArH 

1350 

10+10 w/mrH 

1995 

20 + 20 u;/mrr1 

2550 

BERNOULU PLUS 

—.-3895 

MOUNTAIN 20 mb drive card 

649 

WESTERN Digital 10 mb Hard Cud,..,. 
WESTERN Digital Hard Card 20 mb.... 

559 

625 

PRIAM 60 mb AT 

1179 

PRIAM 4S mb AT 

02R 

PLUS HARD CARD 10 

R40 

PLUS HARD GARD 20 



Prices Subject To Change 

e- 


^ For Orders Call: 1-800-438-6039 

For Shipping, Technical & In Georgia Call: l'404-860*7364 


lldog Computer Products 


We accept VISA 
MasterCard, 
American Express 


lacorpoTMed at Ctorp* Micro 










Bulldog 

Rumbles Back To 
Low Prices! 
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PRINTERS 


GRAPHICS CARDS 


GENOA EGA $299 

GENOA SPECTRUM 199 

QUADRAM EGA 349 

STBCHAUFFUER 225 

STB EGA PLUS 299 

SIGMA COLOR 400 429 

SIGMA EGA 369 

HERCULES GRAPHICS PLUS 189 

ORCHID TURBO EGA 575 

AST6^CKw/384I^^^^^^^™^!z^189 

AST 6 PACK PREMIUM w/512K 349 

RAMPAGE FOR AT w/512K 445 

INTEL ABOVE BOARD for PC w/256K 375 

INTEL ABOVE BOARD PS for PC 299 

INTEL ABOVE BOARD for AT w/512K 575 

INTEL ABOVE BOARD PS for AT 369 

ADVANTAGE w/1 28K 339 

IRMA BOARD 769 

J RAM III by Tall Tree for PC,w/o K 189 

J RAM III by Tall Tree for AT w/o K 225 

J LASER 250 

ORCHID CONQUEST 279 

ORCHID PC NETSTARTER KIT 735 

AST 5251-11 PLUS 615 

QUADBOARDw/oK 109 

EGA $249 

THE EDGE 219 

MAGIC CARD II w/384K 179 

MINI MAGIC w/o K 69 

300/1200 INTERNAL MODEM 129 

60 m.b. T/>lPE backup for AT Internal 799 

External 849 

RAM 3000 w/oK 175 
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LX 80 
FX85-... 

FX286 
LQSOO. 


EPSON 


..$219 

-...349 

-489 

.....489 


LQ 1000 689 

RX 100 359 

DX 10 Daisywheel _.209 

DX 35 Daisywheel 589 

420 1 - 1395 

OKIDATA 

182 229 

183 379 

192 299 

84 P. 635 

193 .475 

2410 1729 

292 - 539 

293 - 659 

TOSHIBA 

321 459 

351 969 

341«341E 709 

351 Color -...1199 

HEWLETTPACKARD 

Laser Jet 237i| 

Laser Jet Plus 3175 

PRIMAGE 90 

w/I^gemate III 

90 CPS Daisywheel 1450 

FUJITSU 

DX2100 359 

DX 2200 469 

DL 2400 769 

DL2400C 995 


DRIVES & TAPES 


360 KB Fk>ppy for AT 

$105 

1.6 mb Floppy for AT.... 

...145 

SYfifiFN Qtiir 60 Intmnjil 

-949 

Externa! 

...995 

Genoa Galaxy 60 mb 

Intffmjil 

1 

.799 

External 

...935 

Galaxy 9.0 mh Internal 

..6251 

External 

...769 

MODEMS 1 

HAYES 1200 - 

...365 

HAYES 1200 B 

...335 

comeaw/Smart Com 

HAYES 2400 External...... 

“1 

...559 

HAYES 2400 Internal.. 

US ROBOTIC COURIER 2400 or 

MICROLINK2400 

VENTEL HALF CARD...... 

...499 

1 

...389 

...299 

VENTEL 1200 PLUS. 

,339 


You Can’t Fumble 
With BuUdogI 


a Sales Hot Line !I 

1 - 800 - 438-6039 

' 3241-E Washington Road • Martinez, Georgia 30907 

fidog Computer Products 
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AMIRICAN SMAU UlSINUS 

STSTIMS 


Prode$ign II . . 

$180 00 

ASHTON-TATl 


Obas« III *■ 

$425.00 

Framework 

42500 

Multimole 

218.00 

Multimale Advar)lage . . . 

... .275.00 

•ORLAND 


Lighirting 

S 6100 

Reflex 

85.00 

Sidekick 

48 00 

Super Keys 

41 00 

Turbo Pascal . 

. 39.00 

Turbo Tutor 

.2100 

BPI 


AR, AP, Generol Accounting 


ond Poyroll 

$330 00 each 

Invenlorv. job Cost ond 


Churcn Management 

470.00 eoch 

BREAKTNIIOUGH 


Timeline 

$23000 

CimiKAi POIKT 


Copy II PC 

. $ 24.00 

Copy II Options Boord 

80.00 

COMPVm ASSOCIATU (I.U.S.) 

Eosy Systems Acctg. (per module) S30S 00 

Easy Systems Payroll 

380.00 

Supercalc III 

.. .185.00 

Super Protect Plus . 

265.00 

COSMOS 


Revelotion 

. $525 00 

OAC 


Eosy Accounting 

. . S 48.00 

DIGfTAL RtSIARCH 


GEM Collect<or> with mouse 

$129 00 

Gem Desktop 

. . 30.00 

Gem Grow 

150.00 

FISTN GCNCRATION 


Fastbock 

$ 95.00 

nNOT GROUP 


Keep Trock Plus 

. S 58.00 

PUNKSOFTWARf 


Sidewoys 

S 37.00 

GRAPHICS COMMUNICATIONS 

Freelance 

$205.00 

Graphwriler ^omoo . 

. . 320.00 

HARVARD 


Presentation Grophics . . 

.. $230.00 

Totol Protect Manager 

. . 280.00 

HAYIS 


Smortcom II . . . . 

. . . . $ 90.00 

IBM 


DisplayWnte III 

.... $335.00 

DOS 31 

. . . . 65 00 

LATTICI 


C Compiler 

$265.00 

RunC 

94,00 

HADING BOGS 


NutsHell 

$ 65 00 

Word Processor w/Moil 


Merge & Spell 

80.00 

LOTUS CORPORATION 




Lotus Report Writer 

$105.00 


$425 00 

MSRIOIAN 



$10900 

(minimum of two pieces) 


MICROGRAPHX 


ln-A>Viston 

$275 00 

PC Drew 

220-00 

MICROPRO 


Propak 

. . $245.00 

WordStor 

175,00 

WordStor 

245.00 

WordStor 2000 Pius 

. , 290.00 

MICROPROS! fsfrotegtc gomes; ages 18 

plus recommended) 


Decision m the Desert 

S 25 00 

F-1S Strike Eagle . 

22.00 

Silent Service 

22.00 

Solo Flight 

. . 22,00 


W hen American Software 
House lists an item, 
you can bet it’s in stock! The 
result? Order today, we’ll ship 
today* 

•Valid on all orders placed before 3:i)0 PM. f*acihc Standard Time 


MICRORIM 


SATBLUn 


R Base 5000 

$35500 

WordPerfect 

$215.00 

MICROSOFT 


SBT 


C Compiler 

. , , $245.00 

dOrder, dPurchose & 


Choft 

.185.00 

dinvoice (w/stotement & 


Cobol Compiler 

.400.00 

inventory .. .... $142.00 each 

Fortran Compiler 

.215.00 

dPayroll, dPrOjecI & 


Macro Assembler 

. . 85.00 

dLedger .275,00 eoch 

Mulliplan . . 

125 00 

SCARBORGUGH 


Protect . 

24500 

MasterType 

$ 27 00 

Quick Basic . 

. 62.00 



Windows . - 

62.00 


$330 00 

Word (Version 3) . . 

305.00 

SIMON A SCHUSTBR 


MICROSTVF 



$ 32 00 

Crosstalk XVI 

S 99 00 



NANTUCKfT 



S 36.00 

Clipper 

$345 00 


36.00 

OPBN SYSTIMS 


Disk Opiimiser . . . 

36 00 

GL, AR, AP. Inventory & 



36.00 

Poyroll - . 

$42500 each 



Purchase Order, Soles 



$ 40.00 

Order & Report Writer 

370 00 eoch 


70,00 

Resource Monoger 

162.00 

SOFTWARB GARDBNS 


PAPtRBACK SOFTWARB 



$ 60.00 

VP-Plonner 

$ 55 00 

SOFTWARE GROUP 


PfTIR NORTON COMPUTING 

Pn,HklA 

$335.00 

Norton Commander , . 

S 39.00 


Norton Utilities . 


PFS: File 

S 80 00 

QUAID SOFTWARB 


PFS; Plan 

.60.00 

Copywr 1.- 

$ 54.00 


69.00 

Zero Disk 

.. .36.00 

PFS, Write 

.80.00 

ROSESOR 

Prokey 

. . S 70,00 



TERMS: 




• No surcharge. Viso. Mostercord or Amencon Express. 


• Add S2.O0 for C.O.C 

— All C.O.D. cash or certified check only. 


• Prices subject to change without notice. 


• Short shipments must be reported to 
« No returns occepted without RMA «. 

us within 24 hours of receipt. 


• Non-defective goods must be returned with seols intoef within 10 doys of receipt 

for full refund. 




• Shippirtg costs will not be refunded. 



* Monogemenl reserves the right to chorge up to 10% restocking fee. 


• Shipping chorge $3.00 per item in Californio; $4.00 per item elsewhere. This 
does not apply to bulk orders. Shipping costs for hordwore items will be higher. 

• Terms extended to Fortune ),0Q0 companies, government institutions, schools 
ond universities immediately. All others must provide bonk ond irode referertces. 

CALL TOLL FREE 




IN CALIFORNIA. ivMs* 

OllOliO'i 

NATIONAL; 



auo ■ 225 ■ BOIM 

6925 Canby Street, Suite #103, 

Resedo, CA 91335 818 881 

6096 


SOFTWARE RISEARCH TICHNOLOOT 

Smartkey 

$ 31.00 

Smortkey w/Smoripnnt 

.... 45.00 

SOFTWARE TOOLS 


Viewgen 

$ 4000 

SPRINGBOARD 


Newsroom . . . 

$ 32.00 

SUMMIT 


Better Basic 

$172,00 

SYMANTIC 


04 A 

$215.00 

UNISON WORLD 


Art Gollery 

$ 21.00 

PrinlMoster 

, 32.00 

WOROTBCH 


dB III Compiler 

$450.00 

AST .oponsion cards) 


Premium 

$395.00 

Rompoge AT , 

. 445,00 

RompogePC 

260.00 

Six Fbck 

165.00 

CmZBN (printers) 


MSP-20 

.5395.00 

MSP- 10 

, 315.00 

Premier 35 . . . ... 

52500 

C. nOM (printers) 


1550 

. $505.00 

C310 

500.00 

IBM 


EGA Monitor 

$710.00 

EGA Adapter . 

430 00 

Mono Monitor 

. 225,00 

Mono Adopter 

. ,210.00 

ProPrmter 

... 420.00 

IMSI 


PC Mouse & Or. Halo II . . 

$115.00 

INTCL 


Above Boord AT 128 ... 

. 5440.00 

Above Board PC 64 . . 

, 285.00 

Above Board PS 256 

. 390.00 

8087 (IBM) 

, .115.00 

8087 (8 mhz.) 

.. 160 00 

MATNARD 


Mouse 

$125.00 

20 MB. Hard Cora 

760.00 

MICROSOR 


Mouse (serioi/bus) 

.. $120,00 

NIC 


1401 Multisync Monitor 

5585 00 

PRACTICAL PtRlPHBRALS 


Modem 1200 

$125.00 

PRJNCBTON 


SR- 12 

. . . $580.00 

SiAOATt 


20 MB. Hord Drive 


wAVd. Controller . . 

$465.00 

SIGMA DUKSNS 


EGA Cord 

. . . $390.00 

400H/L/M 

440.00 

TALI. TREE 


JLoser 1 . 

$275,00 

JRom 3 PC 

.. .185.00 

JRom 3 AT . . ... 

.. .240,00 

TAXAN 


122 Monitor 

$155 00 

640 Monitor 

525.00 

TCAC 


55B '■? Hi. Drive . . . . 

$ 89.00 

TOSHIRA 


321 

$560.00 

341 

855.00 

U.S. ROBOTICS 


Courier 2400 (ext.) . 

$470.00 

Microltnk 2400 ... ... 

470,00 

Possword 1200 (ext.) 

.... 230.00 

VENTBL 


Modem 1200 - 

$340.00 

1200 w/Crosslolk (ini) 

.340,00 


6-ft Modem Coble 

. $ 15.00 

6-fl. Porollel Printer Cable . . 

15.00 
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■ PC LAB NOTES: DEBUG TIPS ■ CHARLES PETZOLD 

Exploring 

WITH DEBUG 


If you want to leant how to program better, fix a program bug, or write a patch to get rid of an 
annoyance in an application, trying out DEBUG is well worth your while. 


I was the kind of kid who took toasters 
apart to see how they worked. When I 
outgrew toasters. I turned to comput- 
ers. The interesting thing about taking 
apart eomputers is that you don’t even 
need a screwdriver. All you need is DE- 
BUG. 

The DEBUG program included with 
PC-DOS is intended to be used for debug- 
ging programs, but it’s really much more 
powerful than that. DEBUG is a window 
into the most-intimate internal workings of 
your machine. By using DEBUG, you can 
become more familiar with the architec- 
ture of the microprocessor in your PC, ex- 
plore the organization of the PC’s memo- 
ry, and see how the various pieces of your 
system (applications, resident programs. 
DOS, drivers, the BIOS, and hardware) all 
fit together. 

I’ve probably spent mote time with DE- 
BUG looking at other people’s programs 
than at my own. and I’m going to show 
you some of the techniques I use to do this. 
It’s a great way to learn as.sembly language 
programming, and it can help you fix pro- 
grams that may contain bugs or other an- 
noyances. 

LOOKING AT MEMORY For the most 
part, exploring with DEBUG means look- 
ing at the memory in your PC, The con- 
tents of the PC’s memory are binary num- 
bers (represented in DEBUG by their 
hexadecimal equivalents) that can be di- 
vided into three categories: code . data, and 
junk. 

By code. I mean machine language, the 
numbers that represent instmctions that the 


micropmccs.sor can execute. DEBUG lets 
you translate machine crxic back into as- 
sembly language mnemonics by using the 
U (Unassemble) command. Apairofinno- 
ccnt-kx)king bytes like CD 21. for in- 
stance. equate to the a.sscmbly language 
mnemonic 

INT 21 

which is the DOS function-call interrupt. 
You can insert code into memory with DE- 
BUG’s A (Assemble) command, 

Dula is information u,sed by a program. 
Data includes text strings, tables, stored 
numbers, and soon. Data is viewed in DE- 
BUG with the D (Dump) command and 


PRODl'CTIVn Y INDEX 
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Unleash the power of DOS DEBUG to 
change programs. 
PROGRAMMING/UnLITIES 
A compact pop-up calendar that you 
can tailor to your needs. 
SPREADSHEET CLINIC 
A Symphony notepad, better print 
range control, and file encryption. 
TURBO POWER USER 
Turbo tips: zeroing variables, and an 
undocumented command. 
USER-TO-USER 
Faster screen writes, a copy bug fix, 
and a batch string comparer. 

PC TUTOR 

interpret CHKDSK error messages and 
control multiple line-feeds. 
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entered into memory with the E (Enter) or 
F (Fill) commands. 

Junk is anything left over: memory con- 
tents that serve no purpose right at the mo- 
ment and might just as well be random 
numbers. For example, when you're using 
a spreadsheet program, the program itself 
is code and the actual spreadsheet stored in 
memory is data. When you exit the spread- 
sheet program, all those numbers in mem- 
ory do not disappear but instead simply be- 
come junk. 

DATA VS. JUNK When looking at 
memory in DEBUG, there’s no clear way 
to tell whether a particular block of memo- 
ry is code. data, or junk, or where one 
leaves off and another begins. If you use 
the Dump command and see some text 
over at the right side of the display, it’s 
probably data, but it could be junk. If the 
contents of the dump appear to be unor- 
dered and random, it’s probably code, but 
it could be data, or junk again. If you use 
Una.ssemble and sec .some instructions 
prefaced with DB, or some “protected 
mode” 80286 instructions, or something 
that would make no sense if it were execut- 
ed, you’re probably not looking at code. 

Making the distinction between code, 
data, and junk takes practice. It isn’t easy, 
even for veterans, 

DEBUG always refers to memory ad- 
dresses in what is called segmenl.offsel 
form. The segment and offset addresses 
are both four-digit hexadecimal numbers 
ranging from OOOOh through FFFFh (the 
“h" suffix means hexadecimal). The ab- 
solute address (which can be represented 

6 


PC 
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as a fivc-digil hexadecimal number from 
OOOOOh through FFFFFh) is equal to the 
offset address plus 16 times the segment 
address. However. DEBUG never uses the 
absolute address format. 

The same absolute address can be writ- 
ten with many different combinations of 
segment and offset addresses. The correct 
combination is the one used by the pro- 
gram executing the code or using the data. 
You don't always need to use the segment 
address in DEBUG commands because 
DEBUG will use a default. Whenever 
you’re using a command that references 
memory as data (Dump, Enter, or Fill), the 
default segment address is the value stored 
in register DS, Commands that reference 
memory as code (Go, Trace, Assemble, 
and Unassemble) use the default segment 
stored in register CS. 

THE ART OF DISASSEMBLING Dis- 
assembling is a form of “reverse engineer- 
ing" in which you use DEBUG to turn a 
program into readable as.sembly language 
mnemonics and data blocks. 

Unfortunately, you can't translate ma- 
chine code back into the original assembly 
language source code. In the original con- 
version from source program to the assem- 
bled (or compiled) machine code, much 
crucial information is lo.st. All of the pro- 
grammer's documentation and comments 
are gone, for one thing, and all labels and 
variable names are converted to addresses, 
for another (so JMP COLOR_SET turns 
into JMP D148). 

Moreover, despite these omissions and 
.shortenings, disassembled listings can be 
quite long. Each printed page of a disas- 
sembled program is equivalent to about 
150 bytes of machine code; a lOK-byte 
program will disassemble into a 67-page 
listing. Obviously, then, while learning 
the techniques of using DEBUG, you'll 
want to stick with short programs. But 
with enough patience and dedication, you 
can get a fairly good understanding of the 
workings of almost any program by study- 
ing the disassembled code. 

(Note that some software programs 
have license agreements containing provi- 
sions that prohibit the buyer from disas- 
sembling the ctxle. Some people believe 
that these provisions exist to protect .secrets 
embedded in the programs: others argue 


that the .software manufacturers just don't 
want users to .see how poorly written their 
code is. As far as I know, there hasn’t yet 
been a court case where DEBUG has been 
cited as a burglary tcxrl for breaking and 
entering. [Nor do we expect there to he 
any. — Ed.]) 

A WORKING EXAMPLE Let's say that 
you’ve just purchased PC-DOS 3. 1 and 
have discovered the LABEL.COM pro- 
gram. which lets you create or change a 


■ Disassembling turns a 
program into readable 
assembly language mne- 
monics and data blocks. 


volume label on disks. You’re curious 
how the program accomplishes this. The 
program doesn't seem too long ( 1 ,826 
bytes), and so it may be worth the effort to 
disassemble it. 

The first step is to determine how the 
1 ,826 bytes of LABEL.COM break down 
into code and data. Load LABEL.COM 
into DEBUG by entering 

DEBUG LABEL.COM 

and give an R (Register) command (type R 
and hit Return). Register CX gives the size 
of the program in hexadecimal. For LA- 
BEL 3. 1 , that size is 722h. So, since 
.COM programs always begin at offset 
lOOh, the program begins at lOOh and ends 
at 821h. (Adding lOOh and 722h gives the 
next available address after the program, 
and so the program ends I byte before that 
address.) The Register command also dis- 
plays the first instruction of the program, 
which is at offset lOOh. In this case, that 
instruction is 

JMP 0370 

It looks like LABEL.COM is jumping 
over some initial data — a typical technique 
in .COM programs. 

Now. do a dump of the entire program 
to get a visual feel for how it divides into 
code and data: 


D 100 L 722 

Our guess was right. Up to address 370h, 
most of what you’ll see on the right side of 
the dump listing is text, in the form of mes- 
sages and a copyright notice. Following 
that, the bytes in the dump display don’t 
seem to have any pattern, which probably 
means that we'ie looking at code. But then 
around address 5C0h a string of hexadeci- 
mal digits shows up surnainded by a bunch 
of zeros. A few lines later, it goes back to 
looking like code. 

So, you'll have to take a closer look 
around that strange piece of data in the 
middle. This requires the Unassemble 
command. 

As you do this, take some notes about 
what ranges of addresses are code and 
which are data. After you’re pretty sure 
this information is correct, use an ASCII 
text editor to prepare a small file called 
LABEL. SCR. This will be a DEBUG 
script file that turns the .COM program 
into a dissa.ssembled program. For LA- 
BEL 3. 1 it looks like this: 

0 i»2 

D 1B3 36F 
V 37e 5B4 
D 5BS SFl 
U SF2 B21 
0 

Now, you can verify that you got it right by 
executing: 

DEBUG LABEL.COM <LABEL.SCB 

When you get something that looks good 
and correct (and sometimes there’s a lot of 
trial and error involved), the next step is to 
print it out; 

DEBUG LABEL.COM CLABEL.SCR >FRN 

The listing will be about 8‘/2 pages long. 

Now the real work begins with annotat- 
ing the listing. 1 usually first go through 
and circle all the addresses following 
CALL statements. These addresses are 
subroutines, and the division of a program 
into subroutines is the most important 
structural element. Using these addresses, 
I can block out each subroutine and start to 
figure out what each one does. 

Another important key to understand- 
ing the program is to find the places where 
it communicates with the operating sys- 
tem, BIOS, or hardware outside of the pro- 
gram. To do this, mark all the INT instruc- 
tions. The INT 21 instructions, for 
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LALGH, CLONE, LAUGH! Who 

would guess that our AT jr. has 
more on the ball than his big 
brother? 

AT jr. not only delivers fantastic 
features at fabulous prices, but 
gives you top quality in design, 
components, materials, and con- 
struction! 

And for reliability, every AT jr. is 
bumed-in at the toory prior to 
shipment. 

No IBM* compatible system 
gives you more capability and 
value for your dollar than our 
incredible AT jr 

AT 11 * This feature-packed 
model is based 

CCQQ on an Intel 

8088-2 (or NEC 
V20-8) CPU running at 4.77 MHz 
or 8 MHz, selectable; handles 
PC DOSr MS DOSr XENIXr and 
other operating systems, plus a full 
range of IBM-compatible software 
The standard system has a “0” 
wait state on memory, and operates 
many times faster than the IBM 
PC/XT* Offers 640 KB of RAM on 



FREE! A 1185.00 VALUE. 
With any order of 11,000 or 
more, AMT will send you, 
absolutely FREE, a Micro brand 
dress wristwatch. Finest preci- 
sion Japanese quartz move- 
ment. Specify male or female 
size. 



the motherboard; .^60 KB floppy 
disk drive; eight expansion slots; 
LED indicator for the turbo mode; 
AT-style keyboard; 1,45-watt integral 
power supply; and security key 
lock. Optional features include a 
40 MB hard disk (.48 ms), EGA, 
and an 8087-2 math co-processor. 

I 4p TOP amts 

S1699:ES 

IBM compatibility in less than 12.2 
pounds of high-powered computer. 

Features an 80C86 microproc- 
essor, giving you twice the speed of 
IBM’s lap top; 640 KB of memory; 
two 720 KB, 4.5-inch disk drives; 
an 80-by-25 LCD di.splay with 
640 X 200 resolution; RGB and 
printer ports; and a 1200 baud 
internal modem, optional. 

$1199.:.sis 

the IBM PC AT* at a fraction of the 


price. Tagged “Best Priced” by PC 
Week, March 1986 issue. 

Our phenomenal AT has a 
l6-bit Intel 80286 CPU running at 
8 MHz (10 MHz or 12 MHz optional); 
640 KB of RAM, expandable to 1 MB; 
1.2 MB floppy disk drive; accom- 
modations for 20, .40, or 40 MB 
hard disk drive; a socket for an 
Intel 80287 math co-processor; and 
a "0” wait state on memory, 
optional. 

DON’T WAIT— CALL NOW 

Pick up your phone now and 
get full details or place your order. 


AMERICAN MICRO TECHNOLOGY 

14751-B Franklin Avenue 
TUstin, California 92680 
Phones: (714) 741-6800; 

inLAcaU (214)477-6.420; 
in Bay area call (415) 490-7967 

'Dealer inquirieK accepted 
'Prices and availability’ subject to change without 
notice. 


•Registered TYademarks— IBM. IBM PC IBM PC/XT. IBM P(^ AT. PC DOS: International Biusiness Machines Corporation; MS DOS. XENIX; .Microsoft. 
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Qtizerf” just took all the features of a high-end printer and 
made a small change. 

We put them into a low-end printer The Qtizen 120D. 

We created a dot matrix printer with more features and a lower 
price than any other printer in its class. One that produces clean, pre- 
'dse letters at a draft speed of 120 cps, with superior correspondence 
qualiwat25cps. 

We addea little extras, like a 4K.-byte bufie^ proportionally 
spaced printing, full mphics capabilities, and a unique paper loadirw 
system that’s a small wonder And we gave it the ability to survive t& 
longnm with most leading computer systems. 

Because after 50 years of placing a world of precision on yo^^ 
wtKL^we^« come to realize somethii^. Good tmig^ do come in 

^ . Jw^ i^^kfotmation. call 1-800-556-1234 Ext. 34. 
jiiiP^l-8Q£M41-2345Ext34. 
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instance, are DOS function calls; the value 
of AH at the time of the call indicates what 
call it is. Using the the DOS Technical Ref- 
erence manual, you can then look them up 
to determine what the program is request- 
ing of DOS at each INT 2 1 . 

LABEL.COM starts off by branching 
to address 370h, where it sets the stack 
pointer, clears the direction flag, calls sev- 
en subroutines, and then executes an INT 
21 with AH equal to4Ch, This EXDS func- 
tion call terminates the program. 

This is a nice, clean beginning to the 
program. Those seven subroutines mean 
that the programmer initially broke down 
the job of LABEL.COM into seven dis- 
tinct tasks. 

The first two subroutine calls are 

CALL 038F 

CALL 03A5 

The code from address 38F through 3A4 is 
the first subroutine. When you execute 

U 38F 3A4 

you'll see disassembled statements that 
look like this: 


XXXXt038P 

50 

PUSH 

AX 

XXXX}0390 

B430 

MOV 

AH, 30 

XXXX:0392 

CD21 

INT 

21 

XXXX>0394 

3D030A 

CMP 

AX,0A03 

XXXXS0397 

740A 

JZ 

03A3 

XXXX 10399 

BAEC01 

MOV 

DX,01BC 

XXXX:039C 

B409 

MOV 

AH, 9 

XXXX:039E 

CD21 

INT 

21 

XXXX:03A0 

E90C02 

JMP 

5AF 

XXXX:03A3 

58 

POP 

AX 

XXXXt03A4 

C3 

RET 



That first INT 21 call with AH set to 30h 
returns the DOS version number in register 
AX. The program compares AX to 
0A03h, which compares the major version 
returned in AL to 3, and the minor version 
returned in AH to 10. If AX is equal to 
0A03h (that Is, if the DOS version is 3. 1 ), 
then the program jumps to the end of the 
subroutine. If not, it loads DX with the val- 
ue 01 EC, calls INT 21 again with AH 
equal to 9, then jumps to address SAP, 
somewhere outside the subroutine. 

Why does the program load the value 
lECh into DX? What is that number? 
Well, Function Call 9 prints a string that 
begins at the address in register DX. So, 
sure enough , if you look up at the top of the 
listing, you’ll see that a string of text be- 
gins at that address and reads “Incorrect 
DOS version.” 


After printing this error message, the 
program jumps to location 5AFh, which 
terminates the program through DOS 
Function Call 4Ch. So, now you have a 
complete understanding of this first sub- 
routine. It checks the DOS version. If it 
doesn’t find DOS Version 3.10, the pro- 
gram prints an error message and exits. 
Obviously, that’s a pretty simple type of 
subroutine and a standard check in many 
DOS programs, but the same general 
methods apply when disassembling the 
rest of the program. 

SIGNPOSTS UP AHEAD The INT 21 
instructions in LABEL.COM and other 
programs are important because they indi- 
cate where the program is communicating 
with the “outside world.” DOS function 
calls are only one of several signposts you 
will see in disassembled programs. 

Many programs will also contain BIOS 
function calls. These will also be INT in- 
structions. but with numbers less than 20h. 
They are documented in the Technical Ref- 
erence manuals for the PC, XT, and AT. 

These manuals will also tell you the 
meanings of any IN and OUT instructions, 
which indicate that the program is commu- 
nicating with hardware. 

Y ou should be on the lookout for places 
in the disassembled code where the value 
of DS or ES is set to Oh or 40h. These val- 
ues mean the program is referencing loca- 
tions in the interrupt vector area or the 


■ DOS function calls are 
only one of several 
signposts you see in 
disassembled programs. 


BIOS data area — also documented in the 
PC, XT, and AT Technical Reference 
manuals. When DS or ES is set to A(XX)h, 
B(XX)h, or B800h, the program is directly 
accessing the video display. 

The easiest programs to disassemble 
are small .COM files with lots of I/O and 
interrupt 21h calls. Big programs will con- 
tain long stretches of co^ with no I/O at all 
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and no indication what is going on. For in- 
stance, a spreadsheet program will un- 
doubtedly contain a bunch of floating- 
point routines that will appear extremely 
boring and will not tell you anything of real 
significance. (If you really want to leam 
how to write floating-point routines, write 
a tiny program using floating point in some 
high-level language, compile it, and then 
disassemble the compiled listing.) 

Programs written in high-level lan- 
guages will generally be in .EXE format. 
(Turbo Pascal programs are one major ex- 
ception.) Assembly language programs 
longer than 64K bytes will also be in . EXE 
format. In .EXE programs, code and data 
are generally in different segments. Disas- 
sembling small .EXE programs is usually 
fairly easy if they have just one code and 
one data segment. 

When you first load the .EXE program 
into DEBUG, however, you don't know 
where this data segment is located. The 
value of CS and IP definitely points at code 
because that’s where the program begins 
execution. (This does not have to be the 
beginning of the code segment, however.) 
But register DS points to the Program Seg- 
ment Prefix. Generally one of the first 
things an .EXE program will do is change 
DS to point to the data segment of the file, 
so you can determine this address by disa.s- 
sembling a bit of the beginning of the code. 

The total size of an .EXE program with 
a single code and single data segment will 
be indicated in registers BX and CX when 
you load the program into DEBUG. If the 
data segment follows the code segment, 
you can determine the length of the code 
segment by subtracting the segment ad- 
dress of the code segment from the seg- 
ment address of the data segment and mul- 
tiplying by 16 (i.e., adding a 0 to the end). 
The length of the data segment is then the 
total length less the length of the code seg- 
ment. 

If you see numerous areas of code that 
begin 

PUSH BP 

MOV BP.SP 

it often means the program was written in a 
high-level language (such as Pascal or C) 
and was then compiled. Assembly lan- 
guage programmers usually pass parame- 
ters to subroutines through registers. Com- 
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THE FLEXIBILITY OF 
ASSEMBLY LANGUAGE 


M ore so than other programming 
language, assembly language is 
the language that lets you say the same 
thing in many different ways. For in- 
stance, here’s a combination of code 
you’ll see in some programs that get 
close to the PC hardware: 

SUB AX, AX 
MOV DS.AX 

This instruction means the program is 
setting segment register DS equal to 0 
and is getting ready to access something 
in the lower 64K bytes of memory, most 
probably an interrupt vector address or 
information in the BIOS data area. 

The BIOS data area is documented as 
segment 40h (which means it begins IK 
above the very bottom of PC memory), 
but the segment:offset addressing system 
used by the 8088 and 80286 micro- 
processors allows you to address the 
same address in many difTerent ways 
(65,536 of them to be exact). 

As an example, the current keyboard 
shift states are stored at the addresses 
0040:0017. But some programs will use 
0000:0417, which refers to exactly the 
same byte. Although I’ve never seen it 
done, a program could also use 
0020:0217 or even FFFF:0427. In each 
case the absolute address equals the off- 
.set address plus 16 times the segment ad- 
dress. 

In the example above, I used 
SUB AX. AX 


to set register AX equal to 0. 1 could also 
have used 

XOR AX. AX 

You’ll probably see these two statements 
more frequently than the simple and 
straightforward method: 

MOV AX.0 

The SUB and XOR instructions are both 
shorter and faster than the MOV instruc- 
tion. They save I byte and seven clock 
cycles, which is equivalent to about 1 .5 
microseconds (millionths of a second) on 
a 4.77-MHz PC. Insignificant, you say? 
Well, much of the art of assembly lan- 
guage programming is involved in sav- 
ing bytes and clock cycles. They add up. 

Tricky programming can speed up 
programs and create tight code but can 
also totally obscure what is going on. 
Here is a famous sequence of code that 
doesn't seem at all like it should do what 
it does: 

ADD AL.90h 
DAA 

ADC AL.40h 
DAA 

If AL contains a value between (X)h and 
OFh, this little routine translates it into the 
equivalent printable ASCII character. 
The byte (K^ is translated to 30h (which 
is 0) and OFh is translated to 46h (which 
isR. 

Not bad for 6 bytes of machine code. 
— Charles Petzold 


pilers, by contrast, are written to pass 
parameters by pushing them on the stack. 
The subroutine then uses register BP to ac- 
cess these parameters. 

Disassembling compiled programs is 
usually more difficult than disas.sembling 
assembly language programs simply be- 
cause they are longer, use memory loca- 
tions more than registers, and contain code 
that is more convoluted than the code a hu- 
man assembly-language programmer 
would write. On the other hand, disas- 
semblies of compiled programs are more 
structured, particularly where subroutines 
and functions are involved, because they 
won’t usually branch from one subroutine 
to another or use "fall-through” tech- 
niques. 

RESIDENT PROGRAMS Many of the 
more interesting and unusual programs to- 
day remain resident in memory. You could 
disassemble such programs like normal 
programs, but it’s sometimes easier to dis- 
assemble them after they’ve been loaded 
into memory. This is particularly true 
when the intialization part of the program 
shifts some code around before it termi- 
nates. 

Before you load the resident program, 
however, get a printed listing of the first 
256 bytes of the interrupt vector area by 
executing the following DEBUG com- 
mand with your printer toggled on (by typ- 
ing Ctrl-PrtSc or Ctrl-P): 

D 0:0 100 

Then get another one after you load the res- 
ident program. 

Resident programs take control by in- 
tercepting interrupt vectors. The differ- 
ence between the two listings you’ve just 
made will tell you which interrupt vectors 
the program is intercepting. The second 
listing tells you the addresses of the rou- 
tines within the resident program that inter- 
cept each interrupt. 

(Note that DEBUG itself takes control 
of Interrupts 22h and 23h when it loads, so 
these will be different even if the resident 
program does not intercept them.) 

Each interrupt vector is 4 bytes long. 
The bytes are displayed in reverse order. 
For example, if the resident program 
you’re examining has a "hot key," there’s 
a good chance it’s intercepting Interrupt 9. 

PC 


which is the hardware keyboard interrupt. 
The Interrupt 9 vector address is stored at 
0(XX)KX)24, because each interrupt vector 
requires 4 bytes, and 9 times 4 equals 24h. 
(If you’re disassembling the memory-resi- 
dent SieleKick. you can use its own calcula- 
tor instead of doing these hexadecimal 
multiplications in your head. ) 

If the 4 bytes at address 0(X)0:0024 look 
like this: 


the address of the Interrupt 9 handler with- 
in the resident program is actually 
I97F:0I B6. You’ll find it easier to disa.s- 
semble the routines in the resident program 
if you first set CS (using the Register com- 
mand) to the segment used by the resident 
program, in this case l97Fh. 

DISASSEMBLING DOS When you 
need more information about DOS than 
the DOS Technical Reference manual pro- 
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TRACING THROUGH DOS 
(AND OTHER DEBUG DISASTERS) 


O ne of the most important rules about 
using the DEBUG T (Trace) com- 
mand is that you cannot trace through 
DOS Interrupt 21 function calls. 

Here’s why: DOS is not a reentrant 
operating system. If one program is in the 
middle of a DOS function call, another 
program canrtot use DOS until that func- 
tion call has been completed. The most 
obvious (but not the only) problem is that 
DOS maintains an internal stack during 
fimction calls. A second program that en- 
ters DOS before the first one has been 
completed will use the same area for the 
stack and write over the contents of the 
first program’s stack. (DOS actually 
maintains three separate internal stacks, 
one for futx:tion calls Olh through OGi, 
another for function calls ODh and above, 
and a third for function calls 0 1 h through 
(Xni during critical errors.) 

Tracing through a program making a 
DOS call runs right up against this reen- 
trancy problem. When DEBUG regains 
control following a Trace instruction, it 
displays the contents of the registers. It 
doK this by calling DOS. If the function 
call DEBUG uses (and it’s different de- 
pending on the DEBUG version) uses the 
same stack as the DOS call of the pto- 
gram you’re tracing, the original stack 
will be destroyed. 

If you accidently hit Tat an INT 2 1 in- 
struction, there’s no need to inunediately 
panic, however. IX)S goes through sev- 
eral instructions before switching to the 
new stack. So, all you need to do is exe- 
cute a G (Go) command followed by the 
address in the program right after the INT 
21 instruction. Be sure to use both the 
segment and offset address in this Go 
command because the code segment will 
be different after the INT 2 1 instruction. 

Although you can follow T with a pa- 
rameter indicating the number of instruc- 
tions to trace, you shouldn’t use it unless 
you know there will be no DOS calls in 
the code before the trace has completed. 


Here’s another piece of code to watch 
out for. 

CLI 

MOV SP, something 

MOV SS, something 

STI 

The programmer is changing the stack 
pointer (SP) and the stack segment (SS) 
so that the stack will be at a different lo- 
cation in menKxy. The progtaiiuner has 
disabled intenupts with a CLI instruction 
and then enabled them later with STI. 
Otherwise, if the program happened to 
be interrupted following the MOV SP in- 
struction (say, by the hardware timer), 
then the stack, in effect, would be ad- 
dressed by the old stack segment and the 
new stack pointer. Where does this 
point? Who knows? But it could easily 
write over existing code or data. 

The problem is that the 8088 single- 
step internal interrupt used by the Trace 
command is not disabled by the CLI 
command. When this interrupt returns 
control back to DEBUG after the MOV 
SP instruction, it will be using an invalid 
stack. 

If you see code like this, execute a G 
(Go) command to ddp over it and break 
after the new stack has been completely 
defmed. The correct way to write this 
type of code is 

MOV SS. something 

MOV SP, something 

When the 8088 microprocessor executes 
any instruction that changes a segment 
register (such as SS), it disables all inter- 
rupts — including the single-step inter- 
rupt — until after the next instruction. If 
you enter a T (Trace) at the MOV SS in- 
struction, you’ll actually regain control at 
the instruction following the MOV SP in- 
struction. That way both the stack seg- 
ment and stack pointer have been 
changed without interruption. 

— Charles PetzoM 


vides, disas.sembling DOS itself is one 
way to get it. It’s also an extensive project. 
My disassembled listing of DOS 3. 1 runs 
to about 200 pages for the IBMDOS mod- 
ule and another hundred for COMMAND 
COM. 

To find where DOS is located in memo- 
ry, boot up without loading in any resident 
programs and use DEBUG to see where 
the Interrupt 21h vector points. It’s the 4 
bytes stored at (XXX):(K)84. When you dis- 
assemble the code for the Interrupt 21 h 
handler(as shown above for INT 9), you’ll 
find it uses the value of AH to look up an 
address in a “dispatch table.” This table 
contains the addr^s of all the DOS func- 
tion calls. When you get the whole listing 
of DOS on paper, you can use this dispatch 
table to find where each function call be- 
gins. 

You’ll find that function calls within 
DOS tend to call and jump to routines that 
are scattered throughout the listing with no 
apparent rationale or order. After spending 
much time attempting to annotate a disas- 
sembled DOS, I wasn’t surprised to leam 
that Microsoft uses a “code scrambler,” 
which randomly mixes up the order of rou- 
tines within a program. Maybe Microsoft 
doesn’t want us to disassemble DOS. 
Well, that’s too bad. 

UNDOCUMENTED DOS CALLS 

Some of the interrupts and function calls 
you find in a disassembled DOS are not 
documented in the DOS Technical Refer- 
ence manual. To find out about the uses of 
undocumented DOS calls, the best pro- 
grams to look into are those that do magic 
things — things that just don’t seem possi- 
ble, based on the tegular DOS technical 
documentation. 

CHKDSK, for instance, is able to de- 
termine the layout of any block device (any 
storage device organiz^ with a directory 
and a FAT, such as a disk or some tape 
backup systems) installed as a device driv- 
er, no matter how unusual it is. Where’s 
the DOS function call that provides that in- 
formation? (See Programming/Utilities, 
PC Magazine, Volume 5 Number 8. ) 

PRINT is a resident program that gets 
around the DOS nonreentrancy prtrblem 
(see sidebar, “Tracing through DOS land 
other DEBUG Disa-sters)) to acce.ss the 
disk. There’s lots of undocumented stuff 
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there. (See PC Tutor, PC Magazine, Vol- 
ume 4 Number 21.) 

And DEBUG itself does some strange 
things — like jumping back and forth be- 
tween parent and child pnx^sses with no 
apparent problems. 

Sometimes it’s possible to determine 
what an undocumented funetion call does 
simply by the use of it within one of these 
programs, but usually you have to go into 
DOS to see what’s happening on the other 
end. Often, the implications are more hid- 
den. For instanee. Function Calls ,SOh and 
5 1 h set and get the ’ ‘Current Program Seg- 
ment Prefix” (PSP). Use of these calls al- 
lows DEBUG to switch between patent 
(DEBUG) and child (program being de- 
bugged) processes. However, within DOS 
these two calls simply reuievc or save this 
address. It’s only when examining memo- 
ry allocation or file I/O calls that the full 
implications of this Current Program Seg- 
ment Prefix become apparent: it turns out 
that the owner of an allocated memory 
block or the open file handle is the program 
whose PSP is stored in DOS as the Current 
Program Segment Prefix. 

SHORT CUTS I One popular use of 
DEBUG is to make patches to programs to 
fix bugs or correct other undesirable be- 
havior. Finding the place to patch often 
does not require a complete disas.sembly 
but can be done Just by using the DEBUG 
S (Search) command. 

For example, one very popular spread- 
sheet program (now no longer sold be- 
cause the company has a second release 
out) had a nuisance kind of copy protection 
that required you to put the original distri- 
bution disk in drive A: to start it up. It was 
a rather primitive form of copy protection 
and a lot of people found easy fixes, which 
are still listed on many computer bulletin 
boards. With this fix, the program could be 
installed on a hard disk where users could 
definitely get $495 worth of hassle-free 
use from it. 

How did so many people find the fix'? 
Just a little common sense. And DEBUG, 
of course. 

Since the key disk pretty obviously had 
a funny track on it with more than the nor- 
mal eight sectors, the program probably 
checked for the existence of these sectors 
by accessing the disk through the BIOS 


CASE STUDY: 

A COLORFUL CLS 

How to patch COMMAND.COM so that it colors 
the screen when you type CLS. 


T he hardest part of patching existing 
programs is determining where the 
patch should go. You really have to make 
an intelligent guess about the functioning 
of the program. 

As an example, let’s attempt to irrodi- 
fy (X)MMAND,COM so thi it colors 
the screen on a CLS cotrunand. As with 
any type of patch, try it out on a copy and 
not the original. 

First, think about what we should look 
for. CLS is different from all the other 
DOS internal commands. It is the only 
internal command that does something to 
the screen other than just write to it with 
simple teletype output. CLS blanks the 
screen and homes the cursor. Since it 
can’t do this through DOS calls (unless 
ANSI.SYS is loaded), it is probably call- 
ing the BIOS directly. The BIOS Inter- 
rupt lOh call controls the video, and so 
the CLS cotrunand probably uses several 
INT lOh instructions. The machine code 
forINTlOhisCDhIOh. 

(While this same method will work 
under any version of PC-DOS, Version 
2.0 and later, the addresses I’ll be using 
are from PC-DOS 3.1. Other versions of 
PC-DOS (or MS-DOS) wiU have differ- 
ent addresses: you should be absolutely 
certain that you’re using the correct ad- 
dresses. 

Load COMMAND.COM into DE- 
BUG: 


DEBUG COMHAND.COH 

and do an R command. The size of 
CXJMMAND.COM is in register CX. 
For DOS 3. 1’s COMMAND.COM, this 
value is 5AAAh. 

Now do a Search command to look for 
theCDh lOh bytes: 

S 100 L 5AAA CD 10 

You’ll get a list of six addresses, all clus- 
tered close together. The First one is 
26IDh. You can now pick an address a 
little before that (to see what the first call 
is doing) and start disassembling: 

U 261B 

The first INT lOh has AH set to OFh, 
which is a Current Video State call. The 
code checks if the returned value of AL 
(which is the video mode) is less than 3 or 
equal to 7. These are the text modes. If 
so, it branches to 262Ch. If not, it just re- 
sets the video mode with another INT 10 
at address 2629h. 

At 262Ch, the code first sets the bor- 
der black (the INT 10 at 2630h), then 
does another Cluirent Video State call (at 
2634h) to get the screen width in register 
AH. It uses information from this call to 
set DX equal to the bottom right row and 
column. It then clears the screen by 
scrolling the entire screen up with anoth- 
er INT 10 (at 2645), and then sets the cur- 


disk call. Interrupt 1 3h. The machine code 
for an INT I3h is CD 13. So, to find where 
the program called the BIOS disk routine, 
you can just load the program into DE- 
BUG and do a Search command: 

S 100 FFFE CD 13 

and DEBUG will display the address 
where these bytes are located. (Of course, 
when DEBUG prints out such an address, 
it doesn’t necessarily mean that it points to 


a piece of code. A particular sequence of 2 
bytes together like CD 13 has a I out of 
65,536 chance of occuring in random data. 
Or it could be an address or another piece 
of instruction.) 

For .EXE programs larger than 64K 
bytes, you may have to do multiple Search 
commands, for each one can cover only 
64K. In that case, just add lOOOh and the 
contents of register DS together and ex- 
plicitly preface the first address with this 
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sor to the zeroth row and zeroth column 
with the final INT 10 (at 264Dh). 

When it scrolls the whole screen, the 
zero value in AL actually means blank 
the screen. The value of BH is the attri- 
bute to be used on the blanked area. In an 
unmodified COMMAND.COM. BH is 
set to 7 (which is white on black) by the 
following statement at address 2640: 

MOV BX,0700 

If you prefer a yellow-on-blue attribute 
( lEh). you can change this line by going 
into Assemble mtxie by entering 

A 

then entering 
MOV BX.1E00 

and exiting Assemble mixie by entering a 
blank line. 

Now you can save the modified file: 

W 

and quit DEBUG: 

Q 

When you load the new version of 
COMMAND.COM (and you can do .so 
without rebooting by just entering 

COMMAND 

on the DOS command level), a CLS will 
turn the screen blue and display charac- 
ters as yellow. 

If it doesn't or if anything you type 
shows up as white on black, that proba- 
bly means you have ANSI. SYS loaded. 
If you use ANSI. SYS, you don't have to 
make this patch but can instead use the 
PROMPT command for coloring the 
screen. — Charles Petzold 


segment address. 

Once you find the address where the of- 
fensive bytes occur, you can then disas- 
semble just that short section. (For .EXE 
programs, watch out — the Search com- 
mand is ba.sed on the DS segment while 
Unassemble is based on CS.) For this par- 
ticular spreadsheet program, this disas- 
sembly revealed what the program was do- 
ing with these INT 13 instructions, what it 
was expecting to see on the disk, how it re- 


acted if it didn't find it, and what might be 
done to skip all this nonsense. 

When you’re going to patch an .EXE 
program, the first thing you must do is to 
rename it so it doesn't have an .EXE ex- 
tension. DEBUG throws away the .EXE 
header when loading an .EXE file and thus 
doesn't allow it to be saved back onto the 
disk, Without the .EXE extension. DE- 
BUG loads the whole file, header and all, 
starting at offset lOOh. You will have to do 
another Search command to find out where 
the code ended up. When you’re finished 
making patches with the Enter or Assem- 
ble commands, you can write the program 
back out to disk with the W (Write) com- 
mand and then rename it back to the ,EXE 
extension. 

Of course, copy-protection schemes 
have become much more sophisticated 
since 1983, and so such an easy solution is 
unlikely these days. However, the same 
methodology still holds for fixing other 
types of bugs or annoyances in programs . 

For instance, if a program makes your 
screen colors something you don’t care 
for, you could search for the 2 bytes CDh 
lOh, because these are the Interrupt lOh 
BIOS video call, 

SHORT CUTS n The DEBUG G (Go) 
and T (Trace) commands allow you to 
monitor the execution of a program by 
breaking at a particular address or by sin- 
gle-stepping through instructions. The Go 
command is usually entered followed by a 
breakpoint address. DEBUG replaces the 
contents of this address with a Breakpoint 
Intemipt (the 1-byte machine code CCh). 
When this breakpoint is executed, control 
returns back to DEBUG, which then puts 
the original byte bapk in. The Trace com- 
mand entered by itself executes one in- 
struction and then returns control. In each 
case DEBUG displays the contents of the 
registers and the next instmetion that it will 
execute. 

If a program does something that you’d 
like to learn more about, you can use these 
two instructions to find the particular area 
where what you’re interested in happens. 

This technique can be used only for nor- 
mal, nonresident programs. Even in nor- 
mal programs, you cannot trace through 
Interrupt 2Ih calls. This is because Inter- 
rupt 21h is nonreentrant. DEBUG is also 


making Interrupt 2 1 h calls to read the key- 
board and write to the display, and that’s 
no good when somebody else is using In- 
terrapt 21h. When you are about to exe- 
cute an Interrupt 2Ih (as indicated by the 
INT 21 in the "Trace display), add 2 to the 
value of the IP (instruction pointer) regis- 
ter, and enter G (for Go) followed by that 
address. You’ll regain control when the In- 
terrupt 21h has finished. Or, if you have 
EXDS 3.0 or later, just enter a P (Proceed). 
This does the same thing. 

You can usually trace through ROM 
BIOS calls, but you cannot use the P or G 
commands in ROM unless the G com- 
mand is followed by an address that is not 
in the ROM. Both these commands work 
by writing the 1-byte Breakpoint Interrupt 
machine code instmetion into memory and 
obviously that won’t work with read-only 
memory. 

Let’s suppose you have a program that 
beeps at some point and you'd like to dis- 
able the beeping. Think of the program as 
a series of nested subroutines. The pro- 
gram begins, it executes a few subrou- 


■ Finciing the place to 
patch a program often 
(joes not require a 
complete disassembly 
but can be done just by 
using the S command. 

tines, and then it terminates. Each of these 
subroutines, in turn, may execute other 
subroutines. One of these subroutines 
beeps and you have to find it. 

(I'll be using the Proceed command in 
this example. If you have DOS 2.jc, you’ll 
have instead to take the contents of the IP 
register, add to it the length of the instme- 
tion. and enter G followed by that number. 
The length of the insUuction is equal to the 
number of two-digit bytes that are shown 
on the bottom line of the register display 
following the address of the instmetion.) 

Load your program into DEBUG and 
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start to single-step through its instructions 
by repeatedly entering T. When you get to 
an INT instruction, enter P. When you get 
to a CALL instruction, write down the ad- 
dress where the CALL occurs (at the far 
left on the bottom line of the register dis- 
play) and enter P. If the beep does not oc- 
cur during the execution of that subrou- 
tine, keep going with T commands. If the 
beep does occur, enter a plain G (which 
executes without breaking), exit the pro- 
gram and exit DEBUG. Now reload the 
program into DEBUG, enter a G followed 
by the last address you wrote down. This 
brings you to the subroutine whose execu- 
tion caused the beep. Now, instead of us- 
ing the P command, use T to trace tlirough 
the subroutine. You’ve gotten one level 
deeper. Now you can use P to execute 
without tracing any nested subroutines 
within this subroutine, each time writing 
down the address where you do this. When 
one of these subroutines beeps, again just 
finish up the program with G, exit DE- 
BUG, and restart it. 

Each time you do this, you’re getting 
one level closer to finding that beep. The 
program could be beeping in any one of 
several ways (writing an ASCII 7 to the 
display through DOS or the BIOS Tele- 
type routine or manipulating the 8253 tim- 
er chip directly through OUT instruc- 
tions). It’ll help if you try to think of all the 
ways the program could be beeping so that 
you know what you’re looking for. 

THE CAVEATS None of the methods 
I’ve described will work with every pro- 
gram. For instance, some high-level lan- 
guages have functions to call BIOS inter- 
rupts that construct an Interrupt instruction 
and execute it instead of including the In- 
terrupt instruction directly in the code. 

Searches for the Interrupt instruction will 
not work. 

Using the P (Proceed) command to exe- 
cute subroutines will not work with pro- 
grams that store data following the CALL 
statement. (ROM BASIC and Turbo Pas- 
cal programs do this.) The subroutines in 
these programs know the data is there and 
adjust the return address on the stack to ac- 
commodate it. The DEBUG Proceed com- 
mand won’t know about this little prob- 
lem. Programs that load other programs 
with EXEC calls also present problems be- 
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SYMDEB: A STEP UP FROM DEBUG 

The SYMDEB symbolic debugger that comes with 
Microsoft’s Macro Assembler, Version 4.0, is a big 
improvement over DEBUG for disassembling programs. 


I f you would like something more pow- 
erful than DEBUG, the S’YMDEB de- 
bugger (included with the Microsoft 
Macro Assembler, Version 4.0) is ideal. 
SYMDEB is a superset of D^UG; if 
you know DEBUG, you know SYM- 
DEB. However, SYMDEB gives you so 
many more functions than DEBUG that 
once you start using it, you’ll never go 
back. 

For instance, DEBUG’s D (Dump) 
instruction displays a table of hexadeci- 
mal bytes. SYMDEB supports D but also 
adds DW (Dump Words), DD (Dump 
Double Words), DA (Dump ASCII 
string), DS (Dump Short Reals), DL 
(Dump Long Reals), and DT (Dump 
Ten-Byte Reals). These last three show 
decimal equivalents of floating-point 
numbers stoted in the three formats sup- 
ported by the 8087 math coprocessor 
chip. SYMDEB has a whole set of Enter 
commands that function similarly. 

To display interrupt vector addresses 
with DEBUG, you would enter 

D 0:0 

atxl then read off each set (^4 bytes back- 
wards to convert them into segment and 
offset addresses. Widi SYMDEB, you 
can simply enter 

DD 0:0 

and SYMDEB will display the data in 
segment:oft'set fashion. 

SYMDEB also supports arithmetic 
expressions. If you want to see the ad- 
dr^s of Interrupt 9, you don’t have to do 
a hexadecimal multiplication of 9 and 4 
in your head. Instead, you can use 

DD 0:9*4 L 1 

You can also use registers in these ex- 
pressions. To search through an entire 
.COM file for a particular sequence of 


bytes with DEBUG, you first have to get 
the value of register CX, which is the size 
of the program, and use that in the Search 
comrtWl. SYMDEB lets you use CX 
directly: 

S 100 L CX (whatever) 

During traces with the T command, 
SYMDEB will display an English de- 
scription of the function call (based on 
the value of AH) whenever it erKxrunters 
an INT 21 instruction. 

SYMDEB will also refuse to trace 
through a DOS function call. If you enter 
T at an INT 21 instruction, it will return 
control at the following instruction just as 
if you had entered P (Proceed). 

SYMDEB’s teal value is revealed 
when you’re debugging your own pro- 
grams. As its name implies, SYMDEB is 
a symbolic debugger. This means it can 
display names you've used in your pro- 
gram where DEBUG displays only 
memory addresses. With programs com- 
piled under Microsoft’s C, Pascal, and 
FORTRAN compilers, SYMDEB can 
even display your source code along with 
the disassembled machine code. 

— Charles Petzold 



Macro Asaembler, Versioa 4.0 
Microsoft Ccffp. 

1601 INE 36th Way 
Box 97017 

Redmond. WA 98073 
(206)882-8080 
Lfat Price: $150 

Requires: 128K RAM, one disk drive (two 
disk drives or hud disk recommended), 
DOS 2.0 or later. 

CIRCLE 687 (DNPEADERSERVHI^E CARD 




NOTHING DOWN. 


Even the best of personal computers 
can have a bad day. Blackouts happen. 
Usually at the worst possible time. 

But power interruptions don’t need to 
be business interruptions. And lost power 
shouldn’t result in lost data. Not with the 
POWERMAKER* Micro UPS from Topaz. 
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Micro UPS ensures a continuous supply 
of smooth sine wave power even during 


a total blackout. 

And there’s more. Powermaker Micro 
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error-producing transients from incoming 
power, protecting your PC’s sensitive 
circuitry. 

So, if your PC needs a little help once 
in a while, give it Powermaker Micro UPS 
protection. For nothing down. Call us 
today at (619) 279-0831, or contact your 
local Square D distributor. 
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PC MAGAZINE AS A GIFT? 


A subscription to PC Maga- 
zine is a gift that will bring 
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clients important information 
about products to help them 
make the most effective prod- 
uct selections for their IBM/ 
MS-DOS standard system. 

Every issue will bring 
them comprehensive com- 
parative product evaluations 
based on testing in the PC 
Labs, the publishing indus- 
try’s only testing laboratory 


for IBM and compatible PC 
hardware and software. Plus, 
they’ll learn about short-cut 
routines, applications and 
power tips to help them work 
smarter with their system. 

PC Magazine, the one busi- 
ness gift that’s right to give all 
year long! Act today and give 
one year (22 issues) of PC 
Magazine for only $24.97— a 
saving of 62% off the regular 
single-copy price of $64.90. 
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cause you don’t know where the program 
will be loaded. You have to be careful with 
overlays as well. 

I’ve also recently encountered some 
.EXE programs that have been “packed” 
using the EXEPACK utility written by Mi- 
crosoft and included with its Macro As- 
sembler and C Compiler. (You can proba- 
bly guess which software company has 
been shipping these packed programs.) 
EXEPACK can make many .EXE files 
smaller by compressing strings of repeated 


■ Disassemblies will be 
impossible when a 
program is encrypted in 
some way. The code and 
data will look like junk. 

bytes. It then adds some code to the .EXE 
file that decompresses it after it’s been 
loaded. Getting past this loader into the 
guts of the program is a real nuisance, and, 
as far as 1 know, an UNPACK program 
does not yet exist. 

Disassemblies will be impossible when 
the program is encrypted in some way. 
Both code and data will look like junk. 
You’ll have to trace it past the decryption 
to make any headway. 

One such program 1 tried tracing kept 
going through a loop that disabled the sin- 
gle-step interrupt used for the trace. The 
code that disabled this interrupt couldn’t be 
changed because it was used (as data) for 
the decryption logic. I gave up on that 
one — 1 decided the program was Junk. 

But even so, every time I’ve used DE- 
BUG to do some exploring. I’ve learned 
something. Even if I don’t get to where I 
set out for, 1 always see some neat things 
along the way. [Editor's note: For irfor- 
malion on software products that help you 
edit programming code, see ' 'Easier Than 
DOS DEBUG: Six Utilities for Byte-Level 
Editing' ' in this issue. ] Sfl 


Charles Petzold is a contributing editor of 
PC Magazine. 
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A MEGABYTE FOR DOS! 


MicroWay is the woricfs leading retail- 
er of 8087s and high performance PC 
upgrades We stock a complete selec- 
tion of 8087s that run from 5 to 1 2 
MHz. All of our coprocessors are 
shipped with a diagnostic disk and the 
tjest warranty in the business - one 
yeari We also offer daughterboards for 
socketless computers (NEC PC) and 
287Turbo which increases the clock 
speed of the 80287 from 4 to 1 0 MHz. 
Our NUMBER SMASHER/ECM” runs 
at 12 MHz with a megabyte of RAM 
and achieves a throughput of .1 mega- 
flops with 87BASIC/INLINE, Intel For- 



tran, or Microsoft Fortran. Software re- 
viewers consistently cite MicroWay 
software and 8087 expertise as the 
best in the industry! Our customers fre- 
quently write to thank us for recom- 
mending the correct software and 
hardware to meet their specific needs 
They also thank us for our same-day 
shipping! In addition to our own prod- 
ucts which support the 8087 and 
80287, we stock the largest supply of 
specialized software available For 
more information call us at 

617 - 746-7341 


Micro 
l/\lav 


NUMBER SMASHER/ECM ' 
THE FASTEST ACCELERATOR 
CARD AVAILABLE 
gives you 1 2 MHz speed in two modes 
704K or one megabyte of “Extended 
Conventional Memow.” MEGASWTTCH 
MMU and MegaDOS software make it 
possible to run DOS applications with 
up to 1 01 5K using rc compilers, Auto- 
CAD and Lotus 1-2-3. Does not re- 
quire EMS software Totally compat- 
ible Priced from $599 with 51 2K to 
$1199 for complete package Option- 
al 8087-1 2 ... $295 


SPEED UP YOUR AT 
ORATCOrWPATIBLE 
WITH 287TURBO' 10 MHz 


8087 Support 

For the IBM PC, PC XT, PC AT and Compatibles. 


AaD-ieo" 


Mtsition Board 


performs 1 60,000 1 2 bit Ar^log to Digital conver- 
sions per second! If>ciudes software drivers 
fastest 1 2 bit A to D board available For the IBM 
PC XT and compatibles. $1 295 

87SFL" MicroWa/s Scientific Function Li- 
brary contains 1 70 scientific and engineering func- 
tions Callable from most 8087 competible con> 
pilers . . . First Language $250; Additional $1 00. 

MATRIXPAIC marragesa MEGABYTEI 
Written in assembly language our runtime pack- 
age accurately manipulates lar^e rriatrices at very 
fast speeds Includes matrix inversion and the 
solution of simultaneous linear equations Call- 
able from RM or MS Fortrar\ MS Assembler, or 
87BASIC/INLINE each $99 

87FFT™ Written in assembly language pe^ 
forms Forward and Inverse FFTs on real and Com- 
dex arrays which occupy up to 512 Kbytes of 
RAM. Also does convolutior^ auto correlations 
hamming, complex vector muttirMication, and com- 
plex to radial conversions Callable from most 

8087 compatible compilers $200 

87FFT“2"' performs two-dimensior>al FFTs 
Ideal for image processing Requires 87FFT $1 00 

FASTBREAK** employs the 8087 to in- 
crease the speed of Lotus 1-2-3'' Version 1A or 
1A* by up to 36:1 $79 

87 Verify"’ For users who have to be absolutely 
sure of their results! This background task period- 
ically performs an 8087 accuracy and stress 

test $49 

Microsoft Fortran V 3.31 $209 

IBM Professional Fortran $565 

Ryan- McFarland Fortran V 2.0 $399 

NAG Fortran Library $300 

Grafmatic for Fortran or Pascal $125 

MultiHak) Graphics (1 language $189 

LABTECH NOTEBOOK $745 

UnkelScope $549 

INTEL ABOVE BOARD CALL 

JRAM AST, MAYNARD CALL 


The only Intel-Lotus EMS board 
whicE comes with two megabytes of cool-running 
low power drain CMOS RflM installed Includes 
RAM disk print spooler, disk cache, and EMS driv- 
ers. For the IBM PC. XT & compatibles .... $549 

MegaPageAT/ECC" EMScaniiorthePC 
AT and compatibles includes Error Conection Cir- 
cuitry. With ECC, 11 RAMchip6COver256Ksothe 
usernevererKXXjntersRAMerrorsWithl megabyte 
CMOS $699; with 3 megabytes CMOS $1»5. 
Optional serial/parallel daughterboard $95. 

DFlxer"" Our disk utility which thoroughly 
checks PC or AT hard disks for bad sectors and 
updates the MS DOS file allocation table accord- 
ingly. Solves the AT hard disk problem) . . . $149 

DOptimiZdr"’ optimizes the way your hard 
disk or floppy stores its files Speeds up accesses 
by recombining fragmented files $49 

DCache"’ Our disk c^irtg software speeds 
up your I/O by storir>g repetitively used tracks in 
' of memory used can be 


$49 


Micro 

Way 


PO. Box 79 
Kingston, Mass 
02364 USA 
(617) 746-7341 


memory. The amount 
selected in 64 Kb/e banks 

87MACRO/DEBUG~ Contains all the 
pieces needed for writing 8087/80287 assembly 
code & MicroWaVs 87uE8UG debugger.$1M 

OBJ -ASM" ' A multipass object module trans- 
lator and disassembler. Produces assembly lan- 
guage listings which include public symbote, ex- 
ternal symbols arxl labels commented with cross 
refererKes Ideal for patching object modules for 
which source is not available $200 

87BASIC"' includes patches to thelBM BASIC 
or MS Quick BASIC Cornpller for USER TRANS- 
PARENT 8087 support Provides super fast per- 
formance for all numeric operations including trig- 
onometries, transcendentals, addition, subtrac- 
tion, multiplicatiort and division each $150 

87BASIC/INUNE’' converts the output of 
the IBM BA^ Compiler into optimized 8087 
inline code which executes up to seven times fast- 
er than 87 BASIC. Supports separately compile 
inline subroutines which are located in their own 
segments and can contain up to 64 Kbytes of 
code This allows programs greater than 128KI 
Requires the IBM BA9C Compiler Version 1 and 
a Macro Assembler. Includes 67BASIC . . . $200 

MICROWAY UDI mns RTOS or RMX com- 
pilers under DOS $300 


8087 UPGRADES 

All MicroWay 80678 include a one year warranty, 
complete McroW^ Test Program and accurate 
installation irtstructiorra 

8087 5 MHz $114 

For the IBM PC, XT ar>d compatibles 

8087-2 8 MHz $149 

For Wang AT&T. DeskPrg NEC, Leading Edge 

80287-3 5 MHz $179 

For the IBM PC AT and 286 compatibles 

80287-6 6 MHz $229 

For 8 MHz AT compatibles 

80287-8 8 MHz $295 

For the 8 MHz 80286 accelerator cards 

NEC V20, V30 $16, $30 

64K RAM Set 150ns. $10 

256K RAM Set 150ns $29 

256K RAM Set 120ns. $39 

128K RAM Set PC AT $49 

287Turt>o'' 10 MHz If you own an AT, 
Deskpro 286 or AT compatible, this is the card you 
need to get reasonable numeric performance It 
plugs into your 60287 socket and includes a spe- 
cially driven 10 MHz 80267. The card comes in 
three configurations ThelBM AT version includes 
a hardware RESCT button $4W 

287Turtx>8 MHz $369 

87/88Turbo' is a stubby card which includes 
a clock calendar and a speed controller which 
changes the speed of your motherboard from 4.77 
to 7.4 MHz Its use requires your PC to have a 
socketed 8284. Typical speed increase is 1.6 to 
ZO. The card overcomes slow hardware by slow- 
ing up only when such devices are accessed and 

running at full speed otherwise $149 

Optional 8087^ $149 

286TurboCdCh6"' This new MicroWay ac- 
celerator uses 8K of cache memoiy and 80286/ 
80267 processors to provide an average speed 
increase of 3:1 for most programs Call for 
specifications and benchmarks $499 

Ca!! for cxir complete catalog of 
software which supports the 8087. 

In London, please phone 223*7762 
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A CALENDAR FOR 
ALL SEASONS 



Here’s a handy pop-up window calendar that gives you every month from January of 1583 to 
December of 9999 at a memory cost of less than one byte per decade. 


P OP-CAL is just what its name im- 
plies, a pop-up calendar. No, it 
doesn’t keep your appointments, 
highlight today's date, or beep, chime, or 
otherwise carry on. What it does do, at a 
keystroke, is display compact monthly cal- 
endars in a small window on your screen 
without biting off a big chunk of your com- 
puter's memory. With so many multiple-K 
resident programs contending for RAM 
space today, perhaps that’s enough. 

POP-CAL supplies accurate calendars 
back to the start of the Gregorian calendar, 
which is 1583. While periods prior to 1583 
would be easy enough to incorporate, that 
has been left to the ambitious reader, as the 
extra formatting and testing require more 
space than is justified here. 

GETTING POP-CAL Details on how to 
obtain POP-CAL for yourself are con- 
tained in the accompanying sidebar. The 
assembly language source code is shown 
in Figure 1, and a BASIC program that 
will create the command for you automati- 
cally is shown in Figure 2. You can acti- 
vate the program either by entering POP- 
CAL at the DOS prompt (assuming POP- 
CAL.COM is on the default disk drive in 
the root directory) or by putting the com- 
mand in your AUTOEXEC.BAT file. 
Once activated, POP-CAL will make itself 
resident and then return control to [X)S. 
From that point on, simply press Alt-C to 
pop up the monthly calendars on-screen. 

CHANGING THE MONTH AND YEAR 

When loading, POP-CAL notes the cur- 
rent month and year, then displays a calen- 


dar for that month in the current year when 
it first pops up. After that, you may move 
to new months and/or years by pressing the 
four cursor control keys on the numeric 
keypad. The Left Arrow key takes you 
back a month, and when you pass January, 


the year is decreased by one and the month 
is reset to December. Similarly, the Right 
Arrow key increments months and resets 
to January of the next year when you pass 
December. 

The Up Airow and Down Arrow keys 


title POP-CAL - popup calendar for 1563 - 9999 AO. 
conent * 

Use Alt-C« to pop up and terminate calendar generator. 
Use left/right cursor keys to change months. 

Use Up/Dovn cursor keys to change years. 


cseg 


segment 

assume csicseg 


^fdata 

roml6h 

savss 

savsp 

video.seg 

mnth 

year 

weekday 

left 

hllite 

busy 

crt^mode 

crt_cols 

status^port 


ppfdata 

V ppfdata <> 


org 

begint 

j*P 

db 

days 

db 

months 

db 

numdays 

bios 

db 

scan. CO da 

intl6h. 

sti 


struc 

dw 

dw 

dw 

dw 

db 

dw 

db 

dw 

db 

db 

db 

dw 

dw 

ends 

org 


?»? 

? 

? 

? 

? 

7 

7 

7 


}Variable data is stored in PPF area. 
iBolds old Interrupt 16h BIOS vector. 
iBolds caller's stack segment 
iBolds caller's stack pointer 
;Bolds base segment of video buffer 
icalendar's month 
icalendar's year 

list day of month B^Sunf , r «6>Sat 

lOffset to left edge of calendar, row > 

iCalendar display attribute. 

iBusy flag, for our stack 

iBolds current crt mode 

iNiBBber of colkmins on screen 

ivideo card status port address 


190b-status_port 

iLocate ppfdata and assign prefix *v*. 


IBSh 

Install ilnitialise calendar; go resident. 

"Copyright 1966 Slff-Davis Publishing Co.",lAh 
' SunNonTueMedThrPriSat* 

' JanPeMarAprMayJunJulAugSepOctNovDec* 

31, 28,31, 30, 31,31, 31, 31, 30, 31, 39, 31 iJan-Dec days/month 
dw 40h iPoints to BIOS data segment 

dw 2e0Bh f(Alt)(C) scan code to start/stop program. 

— Intercept keystroke rea^ng 

ah, 9 

come.back 

dword ptr v.romlSh 

V . busy , 0 
akip.us 

dword ptr v.romlSh 
ax,scan_code 
now_busy 


cmp 

1 * 

skip_usi jmp 
come.back t 
cap 
Jn. 

getkeyt pushf 
call 
cmp 

3« 

iret 


iTurn Interrupts back on. 

I See if was request for an actual key. 
ilf so, we'll check it first. 
lOtberwlse, let go straight to caller. 

;Is calendar routine busy? 
jif so, pass all keys along. 
lElse, call BIOS keyboard routine, 

ISO it will return the key to us. 
lls scan code correct? 

Ilf so, go to work. 

iBlse just pass on key to caller. 

(Figure I continues) 


Figure 1 : The assembly language program for POP-CAL.COM . 
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PRO 1) V C 11 V I r Y 


GelaGrip 
on Assembly 
Language. 

The award winning 
Visible Computer: 

8088 . -- s 


• ■ ^ 



The Visible Computer is a book and 
software combination for mastering 
the elusive skills of assembly lan- 
guage. PC Tech Journal took one look 
and made it their September ’85 
“Program of the Month. ” 

It's an animated simulation of the 
PC's microprocessor that lets you see 
with your own eyes how assembly 
language works. You’ll be using it as 
a debugging tool for years to come. 

It's a tutorial. A lot of people think 
the 350 page manual is the best book 
on assembly language ever written. 

It's 45 demonstration programs you’ll 
execute with the simulator, from simple 
register loads to advanced programs 
that manipulate interrupts and perform 
file I/O. And what you’ll learn applies to 
all 86 family proces- 
sors, including the 

80186 and 80286. not copy protected 


The Visible Computer for IBM PC/XT/AT and true 
compatibles. If your dealer doesn't have it, order direct: 
Software Masters, 2714 Pinfeather, Bryan, TX, 77801. 
(409) 822-9490. Rease include $3.00 shipping. 

Bank cards accepted. 



TVC takes you inside the 
processor as it executes programs. 


Software Masters " 


■ PROGRAMMING/UTILITIES 


DOWNLOADING P( 

^T3he programs that appear in our 
X Programming/Utilities column (as 
well as any other programs we publish) 
can be downloaded by modem tom the 
PC Magazine Interactive Reader Ser- 
vice. There is no charge for this service; 
however, users are cautioned that these 
programs are copyrighted material and 
are made available only for individual, 
noncommercial use. Making copies for 
others (including placement on other 
electronic bulletin boards), with or with- 
out charge, is a violation of the Ziff-Da- 
vis copyright. 

The modem number for PC-IRS is 
(212) 696-0360. Set your modem and 
communications software to use 1 200 (or 
300) bps, 8 data bits, 1 stop bit, no parity. 
PC-IRS files with a .COM, .EXE, or 

)P-CAL 

.ARC extension require that you also use 
the Xmodem error-checking protocol; 
our other files (e.g., with extensions of 
.ASM or .BAS) can be downloaded us- 
ing either regular ASCII or Xmodem 
transmission. 

POP-CAL.BAS, whether typed in 
tom the magazine at your keyboard or 
downloaded tom PC-IRS, will automat- 
ically create POP-CAL.CX)M when nm 
once in BASIC. POP-CAL.ASM, also 
listed both here and on PC-IRS, allows 
you to modify the program but requires 
that you use a macro assembler (IBM or 
Microsoft) and the following commands; 

MASM POP-CAL; 

LINK POP-CAL; 

EXE2BIN POP-CAL POP-CAL.COM 

POP-CAL.COM AT A GLAN 

Syntax: 

[d: ] [path] POP-CAL 

Operations: 

<Alt-C> Toggles calendar on/off 
<Right-Arrow> Ahead one month 
<Left-Arrow> Back one month 

CE 

<Up-Atrow> Ahead one year 

<Down-Atrow> Back one year 

Notes; 

POP-CAL.COM is a memory-resident 
program and normally is loaded 
through your AUTOEXEC.BAT file. 

— Craig L. Stark 



control the years directly; if you try to go 
back before 1583, the Down Arrow key is 
ignored. All keystrokes, except the four 
cursor keys and the Alt-C keys, ate ig- 
nored while the calendar window is on the 
screen. This includes all the numbers on 
the numeric keypad, so make sure that the 
NumLock key is not on if the calendar fails 
to respond to the cursor keys. 

POP-CAL will tun just as fa.st as you 
can send the cursor keystrokes, but that is 
only about a decade per second at standard 
keyboard settings. (You can tun through 
about a century every 4 seconds if you 
have one of the high-speed typematic utili- 
ties installed.) For convenience, especially 
when pursuing distant dates. POP-CAL 
starts with the current month only upon the 
initial call. After that, the first calendar 


popped up will be the last one examined 
earlier in the session. 

CHANGING THE POP KEY The Alt-C 
key combination was chosen for purely 
mnemonic reasons (“Alternative Calen- 
dar”). Other programs you use may al- 
ready require this key pair, or you might 
yourself already be using it to call one of 
your 1-2-3 keyboard macros. In such a 
case, it’s easy enough to modify POP- 
CAL to use another letter or combination 
of letters. 

If you’re working with the POP-CAL. 
ASM listing shown in Figure I and want to 
use a new trigger key, alter the “scan 
-code” value, which is currently set at 
2E()()h. If you are working with the POP- 
CAL.BAS listing, you will want to change 
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PC 



What Lotus^ l-2-3™did for spreadsheets 

The Isgur Portfolio System 

l^i4cU 

does for Portfolio Management . . . onl]^easier! 

The Isgur Portfolio System, (IPS), is designed by Lee S. Isgur, First Vice President 
with PaineWebber Inc. , and one of the world’s leading financial analysts. 



One of the many screens that help you manage your investments. 

Stocks, bonds, option commodities, mutual funds, 
cash accounts . . . manage and track them all! 

NEED MORE’’ There's much more • the potent "Replay" macro 
function • the built-in full featured telecommuni- 
cations program • comprehensive graphing 
analysis • on-line HELP for every major program 
function • an incredible selection of reviewing 
capabilities. 

lINTERESTED? Good! Now find out more. Fbronly$7.50* receivea 
comprehensive demonstration disk and detailed 
brochure. Call our toll-free 800 number, 

HOW MUCH’ Only$249.95* 

CONVINCED! Obtain the Isgur Portfolio System from your 

Investment software supplier, ordirectly by calling 
1-4I6-88I-9941 or writing to Batteries Included 
at the address listed below. 

We accept Visa, MasterCard, American Express, bank 
drafts and money orders. 


A wealth of powerful yet intuitive analytic capabilities are at 
your fingertips: 

Display gains & losses on an annualized basis 

Through "Suggest mode, advises what to sell and when, for tax optimization while 
keeping your portfolio diversified. 

■'Suppose", to assess possible price variations 

All of this on the screen or as comprehensive printed reports. 

Multi-currency holdings 

Totally automatic, single key telecommunications price updates from all major services 
Timely alerts; calendar memo function automatically advises you on short-term 
long-term changes, option expirations, price alerts as well as your own 
personal reminders. 

Whetheryou are a modest investor or managing a multimillion dollar set 
of portfolios, the IPS gives you an outstanding combination of flexibility 
and power at an unbeatable price. With the GEM'" interface the IPS is 
both easy to learn and use. 



miio 



NOW INCLUDES! 

»*TALK“ 

ACOUPlFU TElf communications progaam 

Value of $99.^ 


AN INTEGRAL 1 ^#! SOLUTIONS PRODUCT FROM BATTERIES INCLUDED 

3<J s„„,, mi. on, am taa tss oanad. ,4M aa,.,,., r.„. oa ii-Kao • „ais s., n„t mm.sm, p. m.na. caimima, usa ,ii,a nia. so9 „a 

'''^l^l'‘'l^rHol,oSyamiscurmllYavaMleto,m-PC,pdMSIDOSsmm!wmgr,,hicsorcohrc,p,bmf,pd5mminmumRAM 

for the Apple Macimosh, Commodore Amiga and the Atari ST available in 1986 


4»jf attm at MM, SI commooo»l amca >«« iotus usakoctvaai atCiSifUOfaoimaaisatsatcinn 
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atam,ac coMfOtoxt tusmmmaca.ais.at .K>„ds.atss*aca,a,s,>K iomet^i.o^ixtco^p aao o.orai aistaaca.ac 
Haartfaitsineiuoio 



i^rlington Computer Product/ give/ you the 
be/t price/ on IBdl PC/. . . 


IBM PC 

2 Drives. 256K 

Monochrome Monitor $1275 

2 Drives, 256K. 

Color Monitor $1495 

2 Drives. 256K. w/IOMB 
Monochrome Monitor $1625 


IBM XT 

1 Drive, 640K. 

20 MB Hard Disk, 

Monochrome Monitor $2275 

1 Drive, 640K. 

20 MB Hard Disk. 

Color Monitor $2495 


.and COMPAQ too! 


COMPAQ PORTABLE 


COMPAQ DESK PRO 


2 Drives. 256K 


1 Drive, 256K w/20 MB 


$1595 

$1999 


1 Drive, 640K w/20 MB 

Green or Amber Monitor $2275 


COMPAQ 286 


DESKTOP — 1 Drive. 256K 
w/30 MB. Monitor $3995 


BOARDS 

HERCULES 

GRAPHICS CARD $195 

HERCULES COLOR CARD . $145 

SIGMA COLOR 400 $419 

STS EGA $299 

PARADISE AUTOSWITCH $359 

QUADRAM EGA $379 

AST ADVANTAGE W/128 K . $349 

AST RAMPAGE $269 

AST RAMPAGE AT $409 

INTEL ABOVE BOARD .... CALL 
ORCHID PC TURBO 

W/DAUGHTERBOARD $499 

AST 5251-11 $569 

MODEMS 

HAYES 1200 $365 

HAYES 1 200B ALONE $299 

HAYES 1200B W/SOFTWARE $335 
HAYES 2400 $565 

MONITORS 

AMDEK PRINCETON 

310A $145 MAX 12... $159 

600 S399 HX12E .... $505 

722 $505 SRI 2 $565 

THOMPSON 

COLOR $349 

NEC MULTISYNC $559 


Alington 

&mputer 

jProduct/Jnc. 


PORTABLE — 1 Drive, 

256K. 20 MB Hard Disk $3795 


ISSUE HIGHLIGHTS 


NEC MULTISYNC 
MONITOR 

$559 

PRINCETON 
HX12 MONITOR 
(mcl cable) 

$415 

PC MOUSE 
W DR. HALLO It 


IBM AT 


1.2 Floppy, 512K, 

20 MB Hard Disk. 

S3075 

Monochrome Monitor 

1,2 Floppy, 512K. 

20 MB Hard Disk. 

$3295 

Color Monitor 


DRIVES AND TAPES 

10 MB Tape Back Up 

. . . $439 

20 MB Tape Back Up for AT . $549 
60 MB Tape Back Up for AT , $749 

360K Floppy for AT 

... $115 

360K Floppy for PC/XT . . 

... $ 99 

SEAGATE 


10 MB Hard Disk Kit .... 

. . . $379 

20 MB Hard Disk Kit 

. . . $419 

30 MB for AT 

. . . $609 

40 MB for AT 

. . . $749 


AST 6 PACK 
PLUS 384K 

$199 


EVEREX 
THE EDGE 

$219 


HERCULES HERCULES 

COMPATIBLE COMPATIBLE 

COLOR CARD GRAPHICS CARD 


$69 


$95 


EVEREX 300 1200 SEAGATE 

INTERNAL MODEM 20MB KIT 
W SOFTWARE FOR PC XT 


$149 


$419 


$104 


^ PRINTERS ^ 


SOFTWARE 


WORDPERFECT 4 1 

$205 

D BASE IK PLUS ... 

. . $405 

WORDSTAR 2000 

$229 

FRAMEWORK 

.. $389 

WORDSTAR 2000 »... 

$289 

ENABLE 

. . $329 

WORDSTAR PRO 

$239 

LOTUS 123 

. . $325 

MULTIMATE 

$205 

SYMPHONY 

. , $429 

MULTIMATE ADV .... 

$245 

HARVARD TOTAL 


VOLKSWRITER Ml .... 

$145 

PROJECT MGR .. 

. . $265 

TURBO LIGHTENING. 

$ 59 

SMARTCOM II 

.. S 79 

R BASE 5000 

$319 

CROSSTALK 

. . S 95 

REVELATION 

$499 

NORTON UTIL 

. , S 59 








LX 80 . . 
LX 90 . . 
FX 85 . . 
FX 286 . 


EPSON 
.$229 LQ 800.. 
. $259 LQ1000 , 

. $339 DX 20 . . , 
. $469 DX 35 . . . 

OKIDATA 


$499 

$689 

$319 

$619 


ML192 IBM $339 

ML193 IBM $475 

84 IBM $635 

TOSHIBA 

321 $439 

341 $795 

351 P $975 

351P/S CALL 


NEC 


P5 . 
P6 . 
P7 . 


. $1149 
. . $475 
..$639 


PANASONIC 


1091 . , . 

1092 ... 


. $269 
. $339 


SILVER-REED 

EXP 800 $669 

IBM 

PROPRINTER $409 

V^TOPRINTER XL $59^ 



FOR ORDERS S SYSTEMS QUOTES: 


450 E. HIGGINS ROAD 

ELK GROVE VILLAGE. IL 60007 


800 - 548-5105 


CUSTOMER SERVICE AND IN ILLINOIS CALL 312-228>6333 


Prices and Availability Subject To Change Without Notice 
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now_bu*y t 



BOV 

v.busy »1 

{Set busy flag, to protect our stack. 

BOV 

v.savssf ss 

{Save caller's stack sement. 

BOV 

v.savsppSp 

isave caller's stack pointer. 

BOV 

aprcs 


Cll 


{Avoid interrupt right now. 

BOV 

SSf sp 

{Reset stack to our code seggeent. 

BOV 

sppOtfset v.roBl6h {Start our stack below R0H16 addr. 

etl 



push 

ax 


push 

bx 


push 

cx 


push 

dx 


push 

bp 

» 

push 

si 

{Save all user's registers. 

push 

di 


push 

ds 


push 

es 


call 

begin^calendars 

{Go do the calendars. 

pop 

es 

{When finished, . . . 

pop 

ds 


pop 

di 


pop 

si 


pop 

bp 

{Restore all user's registers 

pop 

dx 


pop 

cx 


pop 

bx 


pop 

ax 


cli 



BOV 

sspV. saves 

{restore old stack 

BOV 

8p,v. savsp 


Sti 



BOV 

ahpB 

{Reset AH to BIOS key read function. 

BOV 

v . busy , 0 

{Allow reuse of calendar stack. 

jmp 

getkey 

{Go get new key from BIOS. 



begin_calendarst 


push 

cs 


push 

cs 


pop 

ds 

{Set OS and ES to our code segBent. 

pop 

es 


cld 


{Set for standard *up” direction. 

assume 

dstcseg 

{Let Assembler use DS addressing, now. 

call 

wndo 

{Save Screen data. Put old calendar on it. 

jmp 

showcal 

{Go fill in calendar, in case none made yet. 

nxtcal t mov 

v.mnthf dh 

{Store new month value. 

BOV 

v.yearpcx 

{Store new year. 

shovcal tcall 

fill 

{Format and display new calendar. 

input) mov 

ahp0 

{Wait for key stroke. 

int 

16h 


cap 

aXf scan. code 

{Another (Alt)(C)? 

jne 

getdate 

{If not, initialise CX (year) and OH (sonth) . 

exit) call 

wndo 

{Restore original screen data and 

ret 


{ go restore caller's stack... all done. 

getdateiBov 

dhpV.Bnth 

{Load calendar month into DH. 

mov 

cxpV.year 

{Load calendar year into CX. 

trylfti cap 

ah475 

{Was key a left arrow? 

Jne 

tryrgt 

{If not, go see if was a right arrow. 

dec 

dh 

{ If a left arrow, reduce month by 1. 

jns 

nxtcal 

{ When pass Jan, switch 

BOV 

dhpll 

{ to Dec of prior year. 

dec 

cx 

{ Reduce year by one. 

jap 

chkloyr 

{ Go check that its still in range. 

tryrgt) caip 

ahp77 

{Right arrow? (increase month) 

jne 

try up 

{If not, see if an Op arrow. 

inc 

dh 

{ Was right arrow, so increase month. 

oep 

dhpll 

{ See if past December. 

Jng 

nxtcal 

{ If not, go make the calendar. 

BOV 

dbp0 

{ If was, reset month to January 

inc 

cx 

{ and move up to next year. 

jap 

cbkhiyr 

1 Then insure year la still in range. 

try up) oep 

hb, 72 

lUp .rro«7 (Incre... y..r) , Figure ! 


the fifth number on line 430 (currently 46), 
along with the row total for that line (the 
last number on the line) and the grand total 
checksum on line 270. 

A handy source for some possible key 
combinations may be found in the IBM 
BASIC manual that comes with your ma- 
chine. From its Extended Codes table you 
can see, for example, that Alt-D has a sec- 
ond code of 32. This could be used in place 


of the 46 on line 430 to convert the trigger 
key from Alt-C to Alt-D. Scanning further 
down the page, you’ll see that replacing 
the 46 with 1 1 9 would convert the Alt-C to 
Ctrl-Home. 

When altering the 46 on line 430 of 
POP-CAL. BAS , you must also change the 
772 at the end of the line and the 9643 1 on 
line 270. For instance, if you are convert- 
ing to Alt-D, substitute 32 for the 46. Then 


Computer Supplies 

CATALOG 



PUSINBW PWOttO C T B CATALOO DtVI l OW 

The only computer 
supplies company 
with an In-Stock 
Guarantee. 

You need top quality supplies 
so your P(3s can live up to their 
potential. We have a complete 
selection of the best. And we 
back them up with Moore com- 
mitment to serving you. 

Our Triple Assurance Guaran- 
tee means prices won't change 
unexpectedly, a 30-day trial/ 
return period guarantees your 
complete satisfaction and infor- 
mation about the products we 
sell is a toll-free call away 
before or after you buy. 


And we guarantee the items 
you order will be in stock or 
you get a full 10% off your next 
order. No other company gives 
you that assurance. Send for 
your free catalog today! 

r □ Yes, please send me a Tree ’ 
j catalog. | 

I Name I 

! Title ! 

I Company ■ 

I Address i 


Telephone 

Customer Code 146D21 
Moore Computer Supply Catalog 
P.O Box 20. Wheeling. IL 60090 
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Introducing 
XyWrite III. 
ThevronI 
processor that 
defines a new 
standard of 
performance. 



If you're a word processor user with a 
heavy work load, you need a package 
that gets the job done on time. 


Now there's a fast, powerful, easy-to- 
use package that virtually eliminates 
productivity bottlenecks. It's a package 
that's so flexible and so well supported 
that it can be your personal and cor- 
porate standard. 

It's the new XyWrite III, with more 
than 475 features and functions. Such 
as multiple file search, sorted directo- 
ries, and on-line reference manual. 
Totally redefinable keyboard, outline 
numbering, foreign languages, mail- 
merge, indexing and footnotes. There's 
also automatic syllable wrapping at 
line width or tab columns, lull propor- 
tional printing and see-what-you-print 
display. You can have up to 9 windows 
and even use memory resident pro- 
grams in XyWrite III. 

Give us a call at (61 7) 275-4439 for 
more information or send $7.00 lor a 
demo disk. You'll discover 
how XyWrite III sets a new standard of 
performance. ONLY $395.00 plus 
shipping. MC and VISA accepted. 

XyQuest S 

P.O. Box 372. Bedford. MA01730. 
'Requires IBM PC. XT. AT or compatible 
hardware with 256K merrtory 
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jn* 

trydan 

iZf not, see if was a down key. 

Inc 

cx 

1 If Dp, incraaae year by 1. 

cbkbiyrscnp 

cx,ll8IB 

1 Year can only be 4 digits. 

j9« 

input 

1 Ignore key, if data goes out of range. 

j»P 

nxtcal 

) Otbarwiaa go naka new calendar. 

tcydifn: cap 

ab,8f 

}Down arrow? (decrease year) 

jna 

input 

;Xf not, ignore key and go gat new one. 

d«c 

cx 

; Down key reduces year by 1. 

chUoynaip 

cx,1582 

^Calendar calculations only good for 11/1582 


input 

t on, so ignore key, if year now < 1563. 

jmp 

nxtcal 

t Otbarwisa, go Bake new calendar. 




fill I call 

firatday 

fCalculata weekday of let of Bonth. 

■ov 

aa^v.vidao sag 

iPoint BS to write to screen. 

BOV 

al*v.Bntb 

iPut current Bonth into AL. 

cbw 


iteroB out AH. 

nov 

cxf3 

ttero out CB. Put 3 in CL. 

BUl 

cl 

sAX - 1 bytes to current Bontb's name 

nov 

aifOffaet aonths; from start of *nontbs*. 

add 

aifSx 

iSZ-offaet to Bontb's naae 

BOV 

dlfV.cct^oola 

;Put screen width (# coluans) in DI. 

add 

dlfV.laft 

;Hove to left edge, second row. 

add 

di,22 

fMovB on to center month in the tow. 

Bovnanatlodsb 


iLoad character from Bonth's naae. 

call 

vritabyta 

/Output char of month's name to screen. 

loop 

novnana 

}Do three timea, since cx*3. 

add 

dir2 

/Skip a space, after the month's itaae. 

BOV 

aXfV.yaar 

/Load year into AX. 

BOV 

blrlM 

/Will use to split year into centuries 

dlv 

bl 

/ portion and remaining years in century. 

BOV 

bb,l 

/Set flag, ao will retain leading sero. 

call 

unpack 

/Display the centuries portion of year. 

BOV 

al,ab 

/Put reaainder in al. 

call 

unpack 

/Display resaining 2 digits in year. 

satdl BOV 

axrV.crt cols 

/Load current screen width. 

BOV 

bl,4 

/Mult by # rows to skip. 

BUl 

bl 

/Calculate offset to 4th row of calendar. 

add 

ax, 4 

/Skip in 2 columns on that row. 

BOV 

di,v.laft 

/Set to offset of top left corner of calendar. 

add 

dl,ax 

/Hove to location of 1st date on screen. 

nov 

dlfV.waakday 

/Retrieve week day of 1st of cal's month. 

BOV 

cl,dl 

/Store as count of days to blank in let week. 

BOV 

db,6 

/ra - 1 weeks left to fill in. 

jcn 

start curcant..Bontb ;If Sunday, CX • 8 and no blanking naadad. 

blnkcwltcall 

blank2 

/Blank out let part of 1st week. 

loop 

blnkcwl 


8tart_current_ 

month t 


BOV 

cl, 7 

/Nimber of days to display in 1st week 

aub 

cl,dl 

} > 7 - weekday of 1st day. 

BOV 

blfV.nnth 

/Set index for daya-per-month array. 

xor 

bb,bh 

/Set flag to suppress leading xeros. 

BOV 

dl,nundayalbx] 

/Get # days in current Bonth. 

BOV 

al,l 

/Set AL to Ist day of month . 

abowdayst 



call 

unpack 

/Format and display the date value. 

inc 

al 

/Increment to next day. 

add 

di,4 

/Skip to next day position. 

dac 

dl 

/Reduce ff days left in Bonth. 


blnkrst 

/If last day, blank rest of the 6 weeks. 

loop 

ahoadays 

/Otherwise continue displaying dates in week. 

call 

nx tweak 

/When reach end of a week, SMce to next one. 

j«P 

sbowdaya 

/ and continue on new row of calendar. 

blnkrw4icall 

blank2 

/Blank out remaining days in week. 

blnkr at sloop 

blnkrv4 

/Blank to end of current week. 

call 

nxtwaek 

/Relocate DI to let day of next week. 

jni 

blnkrw4 

/If not past last week, go blank week out. 

puab 

cs 

/When all done, restore BS to CS. 

pop 

as 


rat 


/Return to keyboard reading routine. 




nxtwaaksadd 

di,v.la£t 

/Hove to left edge of next row of calendar. 



(Figure / coniimies) 


change 772 to (772 - 46 -1- 32), i.e., to 
7S8, so that the row adds up properly. 
Similarly, change the 9643 1 on line 270 to 
96417 (96413 - 46 -t- 32) so that the last 
number of all the data lines will still add up 
to the right checksum. 

Of course, alternatively, once you’ve 
created POP-CAL.COM, you can use DE- 
BUG to alter the trigger by changing the 
byte at address 174. 


You can use POP-CAL without becom- 
ing involved with any further technicali- 
ties, but if you want to learn how the pro- 
gram works, you'll be interested in the 
following considerations. 

FINDING THE DAY OF THE 
WEEK The Gregorian calendar is only 
slightly more difficult to generate than the 
Julian if time is restricted to after 1582. 


MAGAZINE ■ OCTOBER 14, 1986 
306 


“ T-ial 



flgnUiia More Mliiii] ihs liogeerei 


UnUna Mto tl* Snootliis leiehtioo 


200 » COLORS! 
Print hundreds of colors (30 
monochrome shades) Color 
chart program irtcludedFREE. 


EGA. CGA. HERCULES, 
all ottu^r popular display 
adapters fully supported. 
It's easy with Pizazz. 


Pizazz Main Menu, 
a keystroke 
away. , 


EXCLUSIVE PRINT 
SMOOTHING. Make rough, 
jagged-edges disappear 
for better looking graphics 
and text! 


PRINT VERSATILITY! 
You can print anywhere on the 
page Change sizes, rotate, 
print windows go wild! 


LIKE IT? I .i. ^ 

Save images 

(like logos, etc.) for later use. even print them 
on an entirely different printer. 


See What \bur Printer’s Been Missing 


Pbazz Won’t LstVtou Go HimgiY EGA, CGA or whatever 
popular graphics adapter you have, Pizazz satisfies your great 
gr^ics hunger. Order giigihics any way you like. The nnenu is in- 
credible— rotate, window, enlarge, reduce, smooth jagged edgesi 
Most of all, Pizazz gives you what most printers don^ — a truly easy 
way (only three simple keys, honest!) to print color or monochrome 
graphics and/or text. 

A Pizazz In Hand to Worth 200 In tha Brush 

Pizazz lets you paint graphics pictures with more than 
200 color tones, or up to 30 gray scales for monochrome 
printina. It's perfect for business or personal use. . . and 
with E^. ycM'll go wildl 

Hurry, I Daaparataly Naad Pizazz In My Lifal 

If Pizazz is not the best printing accessory you've ever 
had, return H. We guarantee* you'll love it. Call us right 
now on our TolUFree Order Une. . .OR ... Fill out the order 
form below. . .OR . . .just see your favorite dealer and 
explain why you need Pizazz in your life. 

INTRODUCTORY OFFER, ONLY 

Pizazz is not copy protected 
*30-Day Money-E^ck Guarantee 
Order ToU'Free 1>800-433*5201 lb order in MA, or for additional information c^l 617-433-5201. ^ 
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What the experts say about Pizazz: Pizazz has all the features 
and more than its "Best of 85” predecessor, “...it’s a snap to print all or 
pan of the on-screen image, expand or contract it, and change colors 
(shading patterns in monochrome)." - PC Magazine, Best of '85 

For IBM* PC/XT/AT or true 100% compatibles. Supports over 100 printers. 
Works with or without Microsoft Windows^. Memory resident program takes 
s little as 32K. 

YESI Satisfy My OcspMesHungsr 


$4a95 



OrOsfB outsids us payment by bank draft payable In us CoSars drawn 

Qr.USb.nK (M.,To«FrMNowI 1-800-433-5201 


Application Techniques, Inc. 

10 Lomar Park Drive, Pepperell, MA 01463 








Try It 

Then Buy It 
PC-Wrffe." 

A fast, full-featured word 
processing package for only 
$16. Complete. You get a 
quick reference guide and 
tutorial on disk, 45 help 
screens, choice of function 
keys or menus, mail merge, 
spelling check, advanced 
formatting, and support for 
over 350 printers including 
the HP LaserJet Plus. 

Try PC-Write for only $16. 
Then register for $89 to get: 
o Latest diskette pair 
o Hardbound manual 
o Two updates 
o Phone support 
o Newsletter 

Plus, your registration fee 
supports our development 
of new PC-Write features. 

Shareware means you can 
freely copy and share the 
PC-write diskette. 

Register only if you decide 
to use it. No riski 


PC Magazine 

Oct 14, 1986 

Now? 

Version 2.7 

with built-in spelling checker, 
checks filing as you type or 
afterward, guesses correct word. 
[We wrote this ad in August, 
and we expect 2.7 is ready now.] 


Order PC-Write Today. 

Satisfaction Guaranteed. 



Seattle, WA 98109 
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add 

di,4 

;Nova in an additional 2 coluBns. 


■ov 

cl, 7 

iRastart waak count. 


dac 

dh 

jRaduca weaks laft in calandac. 


cat 



flratday t 



mov 

si, V. year 

sHold yaar in 81, of quick accass. 


BOV 

nuBdaysIlJ ,28 

lAssuBa this isn't a laap yaar. 


taat 

si, 3 

;Now saa if yaac divlsibla by 4. 



gatday 

)If not, was actually not a laap yaar. 

fab29 1 

BOV 

nuBdaystl] ,29 

iBlsa was laap yaar with 29 days. 

getday i 

BOV 

bs,6 

iBX>Saturday, (waakday of 1/1/1583) 


BOV 

ax, si 

iCalandar yaar to AX. 


sob 

ax, 1583 

iCalc. * yaars sinca our basa yaar. 


add 

bx,ax 

jCalandac advancas 1 waakday par 




f yaar unlass laap yaars intacvana. 


add 

ax, 2 

iAdj diff, SO avan I, if tha oalandar 


BOV 

cx,4 

1 yaar was yaar aftar a laap yaar. 




jiaro out DX. 


dlv 

cx 

iCalculata t laap yaars befora this. 


add 

bx,ax 

lAdd 1 day to waak, for aach laap yr. 



si,17ff 

tnsings work normally 'til 1781, which 



cnvct 

fnot a laap yaar, par Qcagorian cal. 



ax, si 

lYaar back to AX, apain. 


sub 

ax,16H 

;Gat # yaars sinca l6ff. 


BOV 

cl,lM 



cwd 


;Convart to nuBbar of canturias. 


div 

cx 



CBP 

ds,f 

fXf raaiaindar-8 this is oantannial yr. 


jna 

daduct 



tast 

ax, 3 

Ilf cantury is avanly divisibla by 


Js 

dacax 

1 499, it is also still a laap yaar. 


BOV 

nuBdays[l] ,28 

lOthar cantanial yaars hava 28 diqfa. 

dacaxi 

dac 

ax 

ilf cantanial yr, sub 1 froB canturias 

daduct t 

sub 

bx,as 

^Subtract 1 waakday par cantury. 


ord 




BOV 

cl, 4 



div 

cx 

iCalculata canturias BOd 499. 


add 

bx,ax 

lAdd back 1 day par 499 yaars. 

cnvrts 

BOV 

sl,offsat nuBdays sAdd in tha days par Bonth, this yr. 


zor 

ah, ah 

iPirst claar hi byta of accumulator 


BOV 

cl,v.Bnth 

iLoad cx with month oountar 


jCKS 

final 

ilf January, aca raady for final calc. 

addanthilodsb 


iGat low byta into acciaiulatoc. 


add 

bx,ax 

lAdd to days count. 


loop 

addBnth 

1 Continue until prior Bontbs addad in. 

finals 

BOV 

ax,bx 

lAX-# days advanced sinca 1/1/1583. 


cwd 


iClaar out OX. 


BOV 

cl, 7 

iPind 4 full weeks since 1563. 


div 

cx 

iD]>waakday of Ist of calendar's Bonth 


BOV 

v.waakday,dl 

iSava results of this work. 


rat 







unpack) 

push 

ax 

1 (AL should binary 1 from 9-99.) 


push 

bx 



aaa 


iDivida al by 19. 


add 

ax,3838h 

iConvart digits to ASCII. 


cap 

ah,3lh 

i8aa if 19's digit was a zero. 


Jna 

putnuB 

ilf not, go output it to screen. 


oip 

bh,l 

iXf BB>1, leading laro is ok, so 



putnuB 

1 go write it. Otherwise, replace 


BOV 

ah,2lh 

1 leading zero with a blank. 

putnun) 

BOV 

bl,al 

iMaad to write high order digit first, 


BOV 

al,ah 

1 so save low digit and move hi into AL. 


call 

vcitabyta 

lOutput 19 'a digit to screen. 


BOV 

al,bl 

iPut I's digit back in AL. 


call 

vcitabyta 

iWrita I's digit. 


pop 

bx 

iRastora BX. 


pop 

ax 

iRatrieva old binary value. 


cat 


|A11 dona. 







(Figitre I amtbams) 


Since there are 365 days per non-leap 
year and only 364 days in 52 weeks, the 
first day of the year advances one weekday 
per year. Thus, since January 1 , 1583 was 
a Saturday, January 1, 1584 was a Sunday, 
etc. Further, since leap years have an extra 
day, the weekday of the first of each year 
following any leap year must advance 2 
days. Hence, the first day of any year after 
1 583 can be calculated by adding the num- 


ber of years since 1583 to the weekday of 
January 1 , 1583, and then adding in an ex- 
tra day for each leap year. The resultant 
sum, when divided by 7, yields the week- 
day of the start of any year, where Sunday 
produces a remainder of 0 and Saturday 
has a remainder of 6. 

The only twist in the above logic is that 
Pope Gregory declared that all centennial 
years would not be leap years unless they 
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gi^hics boaids (x>me in afl 
Tate a look! 


Graphics for CAD, desktop publishing, engineer^ BoB/MG: monochrome graphics at an 
ing. In business, science, finance and manufac- affordable price. Get graphics on a monochrome 
turing. Graphics for virtually all your IBM PC, PC/XT, monitor without special software— or use BoB/ MG 
PC-AT and PC-compatible applications. And all as a standard color adapter. Either way BoB/ MG 
Persyst boards are compatible with brings graphics to your PC without tak- 

IBM's software standards so all your ^ budget, 

pr^rams run without a snarl. , . That's only a glance. Call or write us 

EG-8: more than Just another j ; to see our complete line of graphics 

EGA board. Persyst's EG-8 gives , boards. They're worth a look, 

you all the functions of IBM’s EGA s_ ■] pERSYSI' 

card— plus parallel and serial ports 
and a clock/calendar. It's the per- 

feet multifunction board for your lllllllllllllllll ^ „h 

„™.. D/->;vT' AT ^ • « Emulex/Persysl Corporation. 3545 Harbor Boulevard, 

new rL,/Al Or-Al. ' tCBlVi'iVi'i'.-.’/.'/TitfU PO. box 6725. Costa Mesa. Calltomla 92626 

BoB/16: resolution and per- ffifer ’ * '-’ •'•■.•iP > ' H >n California, can 714/662-56OO ■ outside California. 

formance beyond EGA. fcr CAD, ^ 800/854-7112 

focus on the BoB/16. 640 X 400 res- '®“’" '“** *“ <•« "'•"'l'"*- And for the best view of 

ol«tlon 16 colors plus a l6-blt re-AT STJXrtSTJSS'.’S.S? 

DUS for fust, ensp grupnics tnut Icup Attn; windows, at the address above. Oftergood only in 

off the screen. the us. and Canada. 
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blankZt aov 

al,2flh iPut a blank in AL 

call 

wcitabyta yWcita 

a blank over lat digit. 

call 

writabyta' iWclta 

a blank over 2nd digit. 

add 

cat 

di,4 ;8klp 2 

spaces, to next data. 

1 

wcitabytai 


push 

dx 

iSava DX. 

BOV 

dXrV.8tatU8_pOCt 

fRasat to video status poet address. 
iNova cbaractar to AB, for now. 

MOV 

ahral 

onl$ In 

alfdx 

rWalt until not doing a 

taat 

al»l 

1 borixontal scan retrace. 

jn« 

cli 

onl 


on2i in 

al^dx 

lNow wait until next borixontal 

taat 

aia 

1 retrace begins, so KNOW will have 

js 

on2 

; entire retrace tine period to work. 

■ov 

alf ah 

iRetrieva cbaractar frcB AR. 

stoab 

8tl 


fStoca character on screen. 

Inc 

di 

i8klp over attribute byte on screen. 

pop 

rat 

dx ;Raatoce old DX valua. 

1 

undo: call 

gatpcas 

}Get current video pares 

mow 

dx« V. statu8,.^ct 

iPoint DX to Status Port. 

sub 

dx,2 

iBack up to control port. 

aov 

as « bios 

1 Point to ROM BIOS data sagsent 

■ov 

bh,as:[65h] 

iGat current setting of video card. 

aov 

al,bh 

;ilova to'AL, for output, after reset. 
;Turn off video enable bit only. ' 

and 

al,8f7h 

out 

dx,al 

;Torn off screen. 

BOV 

si, offset data_8trt 

iPoint to calendar data in BOBory. 

aov 

dirv.laft 

iSet 01*upper left corner of calendar. 

aov 

aSfV. video sag 

fSet E6 to video buffer segnent. 

BOV 

bl,ll 

ill rows in the calendar. 

nxtlini aov 

cx,3fl • 

iThere are 3S words per calendar row. 

9 atchc t aov 

ax«est [dil 

iGet next word froa screen buffer. 

BOVSW 


iNove data word to screen. 

aov 


iStore screen character in our data. 

loop 

gatchc 

iContinue across row. 

add 

dlfV.laft 

iHove to start of next calendar row. 

dec 

bl 

iReduce rows-to-'go count. 

jnx 

nxtlin 

iDo next row, if sore to go. 

BOV 

al,Mi 

iRestore video setting to original 

out 

dXrSl 

1 and torn on screen again. 

push 

cs 

pop 

cat 

as 

iRestoce BS to our code segaent. 




getprasipush 

as 


aov 

es»bios 

1 Point BS to BIOS data segnent. 

BOV 

ax, as: (4ah] 

iPut current coliasn width. 

sbl 

ax,l 

iNultiply by 2, for attribute bytes. 

BOV 

v.crt„cols,ax 

iStore in our data, for easy access. 

sub 

al,3l*2 

iBack off froB right side, by width of 

BOV 

V. left, ax 

icalendar. Bguals offset to left edge. 

(Figurt 1 cotuitmet) 


CopyWrite 

BACKS UP 
IBM PC 
SOFTWARE 

Hundreds of the most 
popular copy-protected 
programs are copied readily. 
CopyWrite needs no 
complicated parameters. 

It needs an IBM Personal 
Computer, or an XT or an AT, 
128k bytes of memory, and 
one diskette drive. 

CopyWrite will run faster 
with more memory or 
another drive. 

CopyWrite is revised 
monthly to keep up with the 
latest in copy-protection. 

You may get a new edition at 
any time for a $15 trade 
in fee. 

CopyWrite makes back up 
copies to protect you 
against accidentai loss of 
your software, 't is not for 
producing copies for sale or 
trade, or for any other use 
that deprives the author of 
payment for his work. 

To order CopyWrite, send a 
check for $50 U.S., orcaii us 
with your'credit card. We wilt 
ship the software within 
a day. 



Quaid Software Limited 

45 Charles Street East 
Third Floor 

Toronto. Ontario M4Y 1S2 
(416) 961-8243 

Ask about ZeroOisk to run copy*pfotectad 
software from a hard disk without floppies. 


were evenly divisible by 400. Thus 1900 
was not a leap year but 2000 will be. This 
is handled in the code by calculating the 
number of intervening centuries, subtract- 
ing this number from the sum above, and 
then adding back 1 day for each 400 years. 

Once you have calculated the first day 
of the year, finding the first day of the 
month requires only that you know the 
number of days in each preceding month. 
You then add the days between the first of 
the year and the fust day of the subject 
month to the sum from above and divide 
this total by 7. A remainder of 0 means the 
month begins on Sunday, etc. 

Designing the pop-up func- 
tion Essentially there are three fairly 
common techniques used to activate pop- 


up routines: checking the keyboard flags 
once each half-second or so, intercepting 
the keystroke interrupts when keys are 
struck, and intercepting keys as they are 
passed to requesting programs. The third 
of these methods is the simplest and is per- 
fectly adequate for routines that are not 
time-critic^. 

POP-CAL, when loading, substitutes 
the address of its “intlbh” routine for that 
previously found in the system interrupt ta- 
ble located at the bottom of memory. This 
substitute routine allows POP-CAL to 
monitor each request from a user program 
(including DOS) for a new key from the 
keyboard buffer. By examining the re- 
turned key first, POP-CAL can then de- 
cide whether to use the key itself or pass it 
along to the calling program. 
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OF KNOWIEDGE FOR 
YOUR IBM PC 


Ikken one issue at a time, PC Magazine is 
the best source of information about the IBM and 
compatible PCs you can find anywhere. 

But collect a few, and suddenly you realize 
that you’ve assembled a comprehensive reference 
covering every new IBM/MS DOS systems stand- 
ard application, product and development. 

PC Magazine is an encyclopedia you receive 22 
times a year! Each volume of PC Magazine con- 
tributes the latest information on a wide variety of 
subjects including; 

• New Products You’ll find comprehensive 
software and hardware evaluations and com- 
parisons conducted by PC Labs, the publish- 
ing industry’s only product testing authority. 
PC Magazine helps you find the right products 
to meet your demanding needs. 

• New Applications Every issue of PC 
Magazine discusses new applications and how 


you can use them to increase productivity, 
save time and operate more efficiently. 

• New Developments PC Magazine cavers 
the newest developments in IBM/MS DOS 
technologies and what the implications will 
mean to you. Also, PC Magazine's special 
reports help you maximize the power and 
performance of your system. 

Subscribe to PC Magazine today. Build your 
own IBM/MS DOS reference library by volume 
and .save 65% off the annual single-copy price! 

• One year (22 issues) only $24.97. Save 62%! 

• TWo years (44 issues) only $44.97. Save 65 %! 


To order, coinplete the attached 
order card, or call Toil-IVec 


1 - 800 - 852-5200 
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TiirboGraphics: 
G™iiics struck by 


lOM Hz acceleration and dazzling graphics 
in a single board: ThrftoZGA!" 
and 7Urbo400'" 


SIGMA 

DESIGNS 


Sigma Designs' new 
7}/r6oGraphics series incorponitcs 
state of the-art cache memory’ 

technology with the fastest clock speed 
yet to l» used with an 8028(1 accelerator. 

Aim/ they come with tlie exceptional 
color graphics capabilities of Sigma JXiA! ' 
and ColoriOO.'" 

The result: a PC that runs up to 7 times 
fester and displays high-resolution graphics, 
all fritm just one hoard. 

75/W)oZGA! combines faster processing 
speed with IBM EGA, Color Graphics. Mono- 
chntme.and Hercules graphics compatibility. 

ThrftoiOO brings even higher resolution 
(640 X 400), sharper colors, and crisper 
text to your graphic software, while also 
accelerating your PC. Both include a free 
copy of PC Paintbrush, for the artist in .you. 

And 7}<r6f)Cache 286" is a pure accelerator 
board, for those who already have graphics. 

No software patches to install. RAM 
resident, dynamic switching to and from 
8088 mode, for lOO'J, software compatibility, 

A haniware reset switch. And an optional 
80287 copnx’essor. 

For graphics, spreadsheets, or even 
windows, no other accelerator offers greater 
speed and ease of u,se. 

High-resolution color graphics. / nrtom 
No one does it better than t',- ' 

Sigma Designs. And now, . 

no one does it faster. 

Ti/rftoGraphics. 

From Sigma Designs 
(408)485-1480. 


•Sigma Designs. Ine. 2028 OTooie .Avenue San .lose. CA 05181 telex: 171240 
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■ov 

axf es: [63h] 

iGet base address of video card. 

add 

ax«6 

;Calculate status port address and 

mov 

V . sta t us.por t , ax 

1 save for checking boriz scans. 

BOV 

v.hilite,70h 

;Black on white background. 

nov 

bl,es: (49hl 

;Get video mode into BL. 

cnp 

bl,7 

tin Honochrome video Bode? 

BOV 

axr0B000h 

;MonochroBe buffer seg at 0B000b. 

je 

setseg 

}If Bonochroae, go store video seg. 

BOV 

ax,0B800h 

;If graphics card, video 8eg-0B600h. 

test 

bl(l 

tl,3 are color text on graphics card. 

j* 

setseg 


BOV 

v.hilite^lfh 

;U8e bright white on blue, if color. 

setseg: mov 

v.video.segf ax 

}Store video.segBent value 

pop 

es 

^Restore Es. 

ret 


;Done. 

Install 1 call 

getpEBs 

;Call, to get correct color attribute. 

BOV 

dl, offset data_strt 

; Point to end of our code segsent. 

BOV 

abfV.bilite 

/Set attribute byte in AH. 

BOV 

al,20h 

/Will store blanks in calendar area. 

BOV 

CXrll*30 

/II rows of 30 coluBns each. 

rep 

stosw 

/Blank out calendar work area 

push 

di 

/Save end of calendar offset. 

BOV 

si^offset days 

/Now store day's naaes in calendar. 

BOV 

bl,7 

/Set naBes-to-go counter to 7. 

BOV 

diroffset data strt 

/Point to start of calendar 

add 

di, 3*30*2+4 

/Skip in 3 rows + 2 columns. 

Bovday: mov 

cx,3 

/There are 3 chars per nane. 

Bovchrt Bovsb 


/Transfer character into calendar. 

inc 

di 

/Skip over attribute byte. 

loop 

movchr 

/Continue for three characters. 

inc 

di 


Inc 

di 

/Add 2 to DI, to skip space. 

dec 

bl 

/Reduce names-to-go count. 

jns 

Bovday 

/Continue until all stored. 

BOV 

ah,2ah 

/Get current date from DOS. 

Int 

21b 


dec 

dh 

/Convert months, so Jan*0, etc. 

BOV 

v.Bnthfdh 

/Save Bonth and year values. 

BOV 

v.year,cx 


go_resident: 



xor 

ax, ax 


BOV 

es,ax 

/Set ES to 0. 

BOV 

ax,est(16h*4] 


BOV 

V. roBl6h,ax 

/Store roB interrupt 16h address. 

BOV 

ax,es: [16b*4+2] 


BOV 

V. roBl6h+2,ax 


BOV 

ax, offset intl6h 


Cli 



BOV 

est tl6b*4] ,ax 

/Point Interrupt 16 to our code. 

BOV 

est jl6b*4+2I ,c8 


eti 



pop 

dx 

/Retrieve address of end of data. 

int 

27b 

/Now becoBe resident. 

data_strt 

equ this word 

cseg ends 



end 

begin 

(Figure 1 ends} 


■ There are three 
techniques to activate 
pop-up routines. Inter- 
cepting keys as they are 
passed to requesting 
programs is simplest. 


if the calling program is operating in the 
read-ahead mode and if no intervening 
characters already exist in the keyboard 


TWO STANDARD READ ROUTINES 

Interrupt 16h has two standard read func- 
tions. if AH=0, this BIOS read routine 
simply begins looping and waits for a key 
to become available in the keyboard buff- 
er. As soon as one is typed in at the key- 
board. the routine removes the key from 
the buffer and returns it to the caller in the 
AX register. However, if AH= I , the 
BIOS routine reads ahead in the buffer, re- 
turning the next key (if it exists) in AX 
without removing it from the buffer. The 
user program then ttecides whether or not 
AX has a valid key by checking the setting 
of the empty buffer (zero) flag. 

Some commercial desktop programs 
monitor both the “read-ahead” and the 
“wait-for-key” calls to Interrupt 16h. 
While this may result in a quicker response 
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RACORE 

gives your PCjr 
a powerful new boost 
...even networking. 


add PC performance 
to your PCjr. 

Drive Two Plus^“ gives the IBM 
PCjr the performance capabilities 
of a PC by adding a second drive 
plus enhancements. Your PCjr 
can now run PC software. 

The unit includes a parallel port, 
a second 360K disk drive, a clock 
calendar with battery back-up. 
additional power to the side bus and 
a memory expansion slot. 

Drive Two Plus SOQCOO 

With DMA $335. ^^3 


Expand PCjr Memory to 640K 

RACORE’s expansion board boosts 
PCjr memory in 256K increments 
up to 640K. This plug-in board 
installs in the Drive Two Plus, or the 
10/20 MB expansion units. 

Memory Expansion Board 


95 


00 


512K 


125 


00 
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Choose from 3 popular 
keyboards for your PCjr. 
Keyboard packages come com- 
plete with adapter cables. 


PC Style 

$8500 

AT Style 

s 10700 

5151 Style 

$ 727°° 


Look to RACORE 

Since 1983. RACORE has contin- 
ued to enhance the capability of 
the IBM PCjr. Our most recent 
advance enables a RACORE 
enhanced PCjr to talk with, work 
with IBM PCs. XTs. ATs and 
compatibles in a local area network. 

We call the product LANpac jr. 


$29500 


per node. 


To Order or for Information 
CALL TOLL FREE: 
if 1-800-325-1633 except CA 
^ 1-800-8 47-8417 except UT 
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BBS: (801)363-8720 

RACORE * 

Computer Products Inc. i 

Corporate Offices . 

10 Victor Square W 

Scotts Valley. CA 95066 if 

RACORS.DnvBTMPlus.LANpKirareregiSterM 
I'MMma/ks of RACORE Computer Products ine 

XT AT. PCf are r«gisi*rM irademarvs of ^ 

oralton NBjP 

★ ★★★ 
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PRODUCTIVITY 


The Best 
Word Processing 
Training 

Now you can learn WordPerfect, 
MultlMate & DisplayWrItefaster, 
better, and at lower cost than ever 
before. All-Hands-On Learning 
Disks take you from novice to 
proficiency In 3 easy lessons. 

All-Hands-On 

WordPerfect 

MultiMate 

DisplayWrite 

Learning Disks 


$74.95 

per product 

(^OOshipttiwid) 

For Immediate delivery call: 
(617)458-1130 
or send chk,visa,mc to: 
Retrieval Technology 
3 Courthouse Lane 
Chelmsford, MA 01824 

Now ProdudS fSQwrs WortIPerlecL MulOntMi. o» D woH yWma 
CIRCLE 349 ON READER SERVICE CARD 


9-TRACK MAG. TAPE 
SUBSYSTEM FOR THE 
iBM PC /XT/AT AND.. 



For information interchange, backup 
and archival storage. IBEX offers a 
9-track. IBM format-compatible y 2 '' 
magnetic tape subsystem for the 
IBM PC. featuring: 

■ IBM format 1600/3200 and 800 
cpI. 

■ Software for PC-DOS. MS-DOS. 

■ Also for DEC. VAX, VME, S-IOO, 
RS-232. IEEE 488. 

Write, phone or TWX tor information 


IBEX 


IBEX COMPUTER CORR 

20741 Manila St., Chatsworth, CA 91311 
(818) 709-8100 TWX; 910-493-2071 


CIRCLE 161 ON READER SERVICE CARD P C 


■ PROGRAMMING/UTILITIES 


buffer, it also requires about 40 additional 
bytes of code and is not reliable enough for 
use in truly time-critical routines, such as 
might be used for controlling the output to 
a printer. 

Since monitoring the read-ahead func- 
tion yields only spotty and unreliable im- 
provement in response time, POP-CAL 
checks the results of only the wait-for-key 
calls. Meanwhile the read-ahead calls, like 
the keyboard status calls, are simply ig- 
nored and are passed along for processing 
without further ado. 


PROCESSING THE TRIGGER KEY 
When a user program issues a wait-for-key 
call, POP-CAL pushes the processor flags 
onto the stack and calls the old key-reading 
routine that it has replaced. This forces the 
old routine to return to POP-CAL instead 
of to the caller routine when done and al- 
lows POP-CAL to decide what to do next. 

When control is relumed to POP-CAL, 
the program first checks the new key in 
AX against its 2-byte trigger key code. If 
both bytes in AX match the stored trigger 
key, all the caller's registers are saved and 


REM — BASIC PROGRAM TO CREATE pop-cal.COM 
110 OPEN "pop-cal.CON* AS «1 LEN - 1 
120 FIELD tl,l AS A$ 

130 CHECKSUM - 0 
140 FOR X« • 1 TO 110 
150 LINESUM% • 0 

160 FOR J% - 1 TO 8 

170 READ BYTE!' 

180 CHECKSUM - CHECKSUM * BYTEI 

190 LINESUM% - LINBSUNI BYTEt 

200 IP (ByTB% < 256) THEN LSBT A$ • CBR$(BYTE%) 

210 PUT 41 

220 NEXT J« 

230 READ LINECHBCKt 

240 IF LlNCaiECK% <> LINBSUN% THEN PRINT *Brror In Line*;280 -f 10 * 1% 
250 NEXT 1% 

260 CLOSE 

270 IP CHECKSUM • 96431 THEN PRINT 'Successful Cowpletionl* t END 
280 PRINT "COM file is not valldl” t END 


290 DATA 

233* 

10* 

3* 

67* 

111* 

112* 

121* 

114* 

771 

300 DATA 

105* 

103* 

104* 

116* 

32* 

49* 

57* 

56, 

622 

310 DATA 

54* 

32* 

90* 

105* 

102* 

102* 

45* 

68* 

598 

320 DATA 

97, 

118* 

105* 

115* 

32* 

80* 

117, 

98* 

762 

330 DATA 

108* 

105* 

115* 

104* 

105* 

110* 

103* 

32* 

762 

340 DATA 

67* 

111* 

46* 

26, 

83* 

117* 

110* 

77, 

637 

350 DATA 

111* 

110* 

84* 

117* 

101* 

87, 

101* 

108* 

811 

360 DATA 

64* 

104* 

114* 

70* 

114* 

105, 

83* 

97, 

771 

370 DATA 

116* 

74* 

97, 

110* 

70* 

101* 

98* 

77, 

743 

380 DATA 

97, 

114* 

65* 

112* 

114* 

77* 

97, 

121* 

797 

390 DATA 

74, 

117, 

110* 

74* 

117* 

108* 

65* 

117* 

782 

400 DATA 

183, 

83* 

101, 

112, 

79* 

99* 

116* 

78* 

771 

410 DATA 

111* 

118* 

68* 

101* 

99* 

31* 

28* 

31* 

587 

420 DATA 

30* 

31* 

30* 

31* 

31* 

30* 

31* 

30* 

244 

430 DATA 

31* 

64, 

0* 

0* 

46, 

251* 

128* 

252* 

772 

440 DATA 

0, 

116* 

5* 

46* 

255* 

46* 

235* 

0* 

783 

458 DATA 

46, 

128* 

62* 

252* 

0* 

0* 

117* 

243* 

848 

460 DATA 

156* 

46* 

255* 

30, 

235* 

0, 

46* 

59. 

627 

470 DATA 

6* 

115* 

1* 

116* 

1* 

207* 

46* 

196* 

690 

480 DATA 

6* 

252* 

0* 

1* 

46* 

140* 

22* 

239* 

786 

490 DATA 

0* 

46* 

137, 

38* 

241* 

0, 

140* 

284* 

806 

500 DATA 

250* 

142* 

212* 

1B8* 

235* 

1* 

251* 

60* 

1358 

510 DATA 

83* 

81* 

82* 

85* 

86* 

87* 

30* 

6* 

540 

520 DATA 

232, 

31* 

0* 

7, 

31* 

95* 

94* 

93* 

563 

538 DATA 

90, 

89* 

91* 

88* 

250* 

46* 

142* 

22* 

616 

540 DATA 

239, 

8* 

46* 

139* 

38, 

241* 

0* 

251* 

954 

550 DATA 

180* 

8* 

46* 

198* 

6* 

252* 

0* 

0* 

682 

560 DATA 

235, 

174* 

14* 

14* 

31* 

7* 

252* 

232* 

959 

578 DATA 

171, 

1* 

235* 

9* 

144* 

136, 

54* 

245* 

995 

580 DATA 

0* 

137, 

14* 

246* 

0* 

232* 

83* 

0* 

712 

590 DATA 

180, 

0* 

205* 

22* 

59* 

6* 

115* 

1* 

588 

600 DATA 

117, 

4* 

232* 

144* 

1* 

195* 

138* 

54* 

885 

610 DATA 

245* 

0* 

139* 

14* 

246* 

0, 

128* 

252* 

1624 

620 DATA 

75* 

117* 

10* 

254, 

216* 

121* 

214* 

162* 

1179 

630 DATA 

11* 

73* 

235* 

39, 

144, 

128* 

252* 

77* 

959 

640 DATA 

117, 

13* 

254* 

198* 

126, 

254* 

11* 

126* 

1101 

650 DATA 

196* 

182* 

0* 

65* 

235* 

7, 

144, 

128* 

957 

660 DATA 

252* 

72, 

117* 

9* 

65* 

129* 

249* 

16* 

909 

670 DATA 

39* 

125, 

189* 

235* 

176* 

126* 

252* 

80* 

1224 

680 DATA 

117, 

182* 

73, 

129* 

249* 

46* 

6* 

126* 

928 

690 DATA 

175* 

235* 

162* 

232, 

146* 

8* 

142* 

6* 

1898 

710 DATA 

243* 

1* 

168* 

245* 

8* 

152* 

185* 

3* 

986 

710 DATA 

0* 

246* 

225* 

190, 

65* 

1* 

3* 

240* 

978 

720 DATA 

139* 

62* 

254* 

0* 

3* 

62* 

249* 

0* 

769 

730 DATA 

131* 

199* 

22* 

172, 

232* 

13, 

1* 

226* 

996 


(Figure 2 caaiHues) 

Figure 2: A BASIC program that will create POP-CAL.COM 
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the calendar function begins. Otherwise, 
the key is simply passed along to the caller 
and POP-CAL relaxes until the next call 
for a key. 

Although it’s not essential, POP-CAL 
uses a 2-byte trigger key to give the user 
the widest possible choice of trigger keys 
consistent with simplicity. To generate an 
even wider choice, the next logical step 
would be to begin requiring a triple-key 
combination to be pressed tefore trigger- 
ing, such as pre.ssing the Alt key in conceit 
with, say, the Left Shift key and some 


standard letter. This is fairly easy to imple- 
ment, requiring only that the BIOS shift 
keys be tested, along with the value re- 
turned in AX from the Alt and third key. 
You may want to experiment with this just 
for fun. 

PROTECTING THE STACKS In order 
to return control to the calling program 
successfully after calendar processing has 
been completed. POP-CAL must ensure 
that the caller's stack and all of the caller's 
registers (except AX) are exactly as they 


740 DATA 

250, 

131, 

199, 

2, 

161, 

246, 

0, 

179, 

1166 

750 DATA 

100, 

246, 

243, 

183, 

1, 

232, 

206, 

0, 

1211 

760 DATA 

138, 

196, 

232, 

201, 

0, 

161, 

254, 

0. 

1182 

770 DATA 

179, 

4, 

246, 

227, 

5, 

4, 

0, 

139, 

804 

780 DATA 

62, 

249, 

0, 

3, 

248, 

138, 

22, 

248, 

970 

790 DATA 

0, 

138, 

262, 

182, 

6, 

227, 

5, 

232, 

992 

800 DATA 

206, 

8, 

226, 

251, 

177, 

7, 

42, 

202, 

1111 

810 DATA 

136, 

30, 

245, 

0, 

50, 

255, 

138, 

151, 

1007 

820 DATA 

101, 

1, 

176, 

1, 

232, 

151, 

0, 

254, 

916 

830 DATA 

192, 

131, 

199, 

4, 

254, 

202, 

116, 

10. 

1108 

840 DATA 

226, 

242, 

232, 

15, 

0. 

235, 

237, 

232. 

1419 

850 DATA 

166, 

0, 

226, 

251, 

232, 

5, 

0, 

117, 

997 

860 DATA 

246, 

14. 

7, 

195, 

3, 

62, 

249, 

0, 

776 

870 DATA 

131, 

199. 

4, 

177, 

7, 

254, 

206, 

195. 

1173 

660 DATA 

139, 

54. 

246, 

0, 

198, 

6, 

102, 

1, 

746 

890 DATA 

28, 

247. 

198, 

3, 

0, 

117, 

5, 

198. 

796 

900 DATA 

6, 

102. 

1, 

29, 

187, 

6, 

0, 

139. 

470 

910 DATA 

196, 

45. 

47, 

6. 

3, 

216, 

S, 

2. 

522 

920 DATA 

0, 

185, 

4, 

0, 

153, 

247, 

241, 

3, 

833 

930 DATA 

216, 

129, 

254, 

164, 

6, 

124, 

35, 

139. 

1067 

940 DATA 

198, 

45, 

64, 

6, 

177, 

100. 

153, 

247. 

990 

950 DATA 

241, 

131, 

250, 

0, 

117, 

Hr 

169, 

3. 

922 

960 DATA 

8, 

116, 

5, 

198, 

6, 

102. 

Ir 

28, 

456 

970 DATA 

72, 

43, 

216, 

153, 

177, 

4, 

247, 

241, 

1153 

980 DATA 

3, 

216, 

190, 

101, 

1, 

50. 

228, 

138, 

927 

990 DATA 

14, 

245, 

0, 

227, 

Sr 

172, 

3, 

216, 

862 

1000 DATA 

226, 

251, 

139, 

195, 

153, 

177, 

7, 

247, 

1395 

1010 DATA 

241, 

136, 

22, 

248, 

0r 

195. 

60, 

83, 

1005 

1020 DATA 

212, 

10, 

5, 

48, 

46, 

128, 

252, 

48, 

751 

1030 DATA 

117, 

7, 

120, 

255, 

1, 

116, 

2, 

188, 

806 

1040 DATA 

32, 

138, 

216, 

138, 

196, 

232, 

20, 

0r 

972 

1050 DATA 

138, 

195, 

232, 

15, 

0, 

91, 

88. 

195, 

954 

1060 DATA 

176, 

32, 

232, 

7, 

0, 

232, 

4, 

1, 

683 

1070 DATA 

131, 

199, 

4, 

195. 

82, 

139, 

22, 

0, 

772 

1060 DATA 

1, 

138, 

224, 

236. 

166, 

1, 

117, 

251, 

1136 

1090 DATA 

250, 

236, 

166, 

1, 

116, 

251, 

138, 

196, 

1356 

1100 DATA 

170, 

251, 

71, 

90, 

195, 

232, 

60. 

0, 

1069 

1110 DATA 

139, 

22, 

0, 

1, 

131. 

234. 

2. 

142, 

671 

1120 DATA 

6, 

113, 

1, 

38, 

138, 

62. 

101, 

0, 

459 

1130 DATA 

138, 

199, 

36, 

247, 

238, 

190. 

105, 

4, 

1157 

1140 DATA 

139, 

62, 

249, 

0, 

142, 

6. 

243, 

0, 

841 

1150 DATA 

179, 

Hr 

les, 

30, 

0, 

38. 

139, 

5, 

587 

1160 DATA 

165, 

137, 

66, 

254, 

226, 

247, 

3, 

62, 

1162 

1170 DATA 

249, 

0, 

254, 

203, 

117, 

236, 

138, 

199, 

1396 

1180 DATA 

238, 

14, 

7, 

195, 

6, 

142, 

6, 

113, 

721 

1190 DATA 

1, 

38, 

161, 

74, 

0, 

209. 

224, 

163, 

878 

1200 DATA 

254, 

0, 

44, 

60. 

163, 

249, 

0, 

38, 

608 

1210 DATA 

161, 

99, 

0, 

5. 

6, 

0. 

163, 

0, 

434 

1220 DATA 

1, 

196, 

6, 

251. 

0, 

112, 

38, 

138, 

744 

1230 DATA 

30, 

73, 

0, 

128, 

251, 

7, 

184, 

0, 

673 

1240 DATA 

176, 

116, 

13, 

184. 

0. 

184, 

246, 

195, 

1114 

1250 DATA 

1, 

116, 

5, 

198, 

6, 

251, 

9, 

31, 

608 

1260 DATA 

163, 

243, 

0, 

7, 

195, 

232, 

188, 

255, 

1283 

1270 DATA 

191, 

105, 

4, 

138, 

38, 

251, 

0, 

176, 

903 

1280 DATA 

32, 

IBS, 

74, 

1, 

243, 

171, 

87, 

190, 

983 

1290 DATA 

44, 

1, 

179, 

7, 

191, 

IBS, 

4, 

129, 

660 

1300 DATA 

199, 

184, 

0, 

185, 

3, 

0, 

164, 

71, 

606 

1310 DATA 

226, 

252, 

71, 

71, 

254, 

203, 

117, 

243, 

1437 

1320 DATA 

180, 

42, 

205, 

33, 

254, 

206, 

136, 

54, 

1110 

1330 DATA 

245, 

0, 

137, 

14, 

246, 

0, 

51, 

192, 

805 

1340 DATA 

142. 

192, 

36, 

161, 

88, 

0, 

163, 

235, 

1019 

1350 DATA 

0, 

30, 

161, 

90, 

0, 

163, 

237, 

0, 

689 

1360 DATA 

164, 

117, 

1, 

250, 

38, 

163, 

88, 

0, 

641 

1370 DATA 

38, 

140, 

14, 

90, 

0, 

251, 

90, 

205, 

828 

1380 DATA 

39, 

0, 

0, 

0, 

0, 

0, 

0, 

0, 

39 

(Figure 2 ends) 
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TANDY' 

COMPUTERS 

SAVE 20-40% 

OH List On All 

TANDY® And RS Equipment, 



On America’s #1 PC, 

XT, And AT 
Compatible Machines! 

POB COLORADO 
REaOENTS AND 
INFORMATION 
CALL 303 2499125 HOURS Mon Fti 9AM 5 PM 


CALL TOLL FREE FOR ORDERS 

1-800-44SHACK 


Great Western Electronics 

226 E. MAIN. MONTROSE. COLORADO 81401 


ORCLE 255 ON READER SERVICE CARD 


f DOUBLE 

THE OPTION CAPACITY 

OF YOUR IBM 
PERSONAL COMPUTER 

PC’XTRA 

• DIRECT EHENSIQN OF PC BUS 

• NO tOFTWABE CHAISES 

• NO HARDWARE MODIFiCATlOH 

• SmiNS CONSISTENT WITH IBM 

Add all those special options you've been wanting 
without worrying about filling plug*in and 



^CALIFORNIA RESIDENTS ADO SALES TAX 


PC HORIZONS, INC. 

1701 E. Edinger 
Suite A6. 

Santa Ana. CA 92705 
(714) 953-5396 


PROD U C T I V IT Y 

■ PROGRAMMING/UTILITIES 


were when POP-CAL tix)k control. To do 
this, it needs to save the registers in some 
easily accessible location. While normally 
this is done by "pushing" them onto the 
current stack, POP-CAL has no way of 
knowing whether or not there is rixrm for 
them. If the stack overflows, it will proba- 
bly trash code or important data, causing 
the calling program to go into a tailspin. 

To avoid potential overflow problems, 
POP-CAL switches the stack to an area in 
its own program prefix area, which has 
ample room. To do so. the caller’s stack 
segment address and pointer are first saved 
within POP-CAL’s program prefix area. 
The stack segment is then changed to POP- 
CAL's own code segment, and the slack 
pointer is reset .so that the next “push" will 
begin storing data immediately below the 
ROM 1 6h variable in the PPF. 

FLAGGING THE STACK Solving the 
overflow problem unfortunately also gen- 
erates a brand new hazard. Suppose POP- 
CAL has seen an Alt-C. saved the caller's 
registers, and is now waiting for a cursor 
key to be pressed. Without some sort of 
flag telling it not to, the next Alt-C seen 
would cause POP-CAL to slan saving the 
"caller’s" registers all over again. In this 
case, however, the caller would be POP- 
CAL itself, and it would end up saving its 
own registers on top of those saved for re- 
turning to the original caller. 

To protect POP-CAL’s stack from it- 
self. the BUSY flag is introduced. It is set 
as soon as the first Alt-C is seen and .stays 
on until the calendar work is done and all 
of the caller’s registers are restored. Any 
other approach would invite disaster. 

WINDOWING Once POP-CAL ha.s set 
its BUSY flag and saved the caller’s regis- 
ters, it next must clear away an area of the 
screen for displaying its calendars. Of 
course, since the user will presumably 
wish to continue with his work after this 
excursion into date checking and calendar 
generation, POP-CAL must save the us- 
er’s original screen data as well. Then 
when returning from making calendars, 
POP-CAL can restore the screen as though 
nothing had happened. 

While BIOS routines are available for 
reading data from the screen, as well as 
writing data on the screen, these are quite 
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■ The more ambitious 
reader might enjoy 
mfxlifying POP-CAL 
so that calendars are 
available in graphics 
modes. Two methods 
come to mind. 


slow. So, although they have the advan- 
tage of working under all video modes, 
POP-CAL ignores them in favor of faster 
direct buffer update techniques. To con- 
serve code, however, only standard mono- 
chrome and color (and ^A) text modes 
are actually handled properly. Hence, 
while POP-CAL will run in graphics 
modes and will save and restore the screen, 
the display is useless in graphics. 

The more ambitious reader might enjoy 
modifying POP-CAL so that calendars are 
available in graphics modes. Two obvious 
methods come to mind immediately: con- 
vert the direct video I/O to use the slower 
BIOS routines, or temporarily switch the 
video into a text mode while making and 
displaying calendars. This latter approach 
may at first blush seem the simplest, but 
don’t be fooled. Remember that the BIOS 
routines for switching video modes also 
erase the screen, and one of the ground 
rules for POP-CAL is that the caller’s 
screen must be restored. 

POP-CAL has all the rudiments neces- 
sary to produce a more nicely formatted 
calendar, like the one found in SideKick, 
and it certainly has a wider range of time 
periods available. Adding today’s date, 
vestigial prior and next month dates at the 
two ends of the month, grid lines for ap- 
pearance, and the ability to slide the calen- 
dar across the screen took me another 7(X) 
bytes of code; you might enjoy trying to 
add these refinements on your own. GQ 


Leo Forrest is president of Security Devel- 
opment Corp. in Washington state. 
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Does your laser printer 
have enough power to produce 
a stunning document? 


Only SoftCraft offers you: 1. Font variety, 2. Formatting power, 
3. The ability Jo create custom characters and symbols. 




Anned with Fancy Word, Fancy Font or Laser Fonts your laser ' 
printer becomes a higb-qu^ity alternative to expensive, time 
consuming Qpesetting services. SoftCraft products maximize 
your laser printer’s potential by easily turning your newsletters, 
presentation materials, documents and invitations into works of 
art 

In fact, this ad copy was printed using Laser Fonts on an HP 
LaserJet printer! 


' logos, up to one inch by one inch.' You can also create new fonts, 
sealed to size, from our database of character outlines. 


Choose the Product That s Right For You 


' rancy ront; A powerful text lormatting and printing program ' 
that works with any word processor to provide a wide range of 
font styles and sizes. You embed simple commands in your 
document to control Fancy Font's extensive formatting 
capabilities. 


^oftCraft's compmi library contains hundreds of fonts in 
various styles and sizes from 4 to 72 points. Each product comes 
with fonts in sizes from 8 to 24 point^ including Roman, Sans 
SerV, Ilalic, Bold, (91b lEngtislj and more. 


Fancy Word: For Microsoft Word users. You use Microsoft 
Word like you always have, including the paragraph and character 
format commands, but you now print all the special characters, 
styles and sizes. 


2. Formatting Power ^ 


~ In addition to airSf the conventional formatting commands. 
Fancy Font includes commands that deal with variable-width 
(proportional) fonts and different height fonts. This is especially 
useful in setting tables, math formulas and perfectly justified text. 

Fancy Word and Laser Fonts support all of Microsoft Word’s 
formatting features; no other codes or commands are required. 


3. Create Custom Symbols and New Fontsi 


W ii An included font editing program (optional with Fancy Word) 
allows you to modify any character and create new characters and 


Laser Fonts: Downloads a large variety of fonts, up to 30 points 
in size, into laser printers at a significantly reduced price over HP. 
Laser Fonts automatically configures Microsoft Word to fully 
take advantage of the downloaded fonts and can be used with any 
other word processor that can access soft fonts. Laser Fonts can 
also be used with Fancy Font or Fancy Word to dramatically 
speed printing on laser printers. 

SoftCraft software runs on PCDOS and MSDOS computers 
with HP, Canon, NCR, Tall Tree and compatible laser printers 
(Laser Fonts requires a printer with download capabili^). Fancy 
Font and Fancy Word arc also available for dot matrix printers. 




Ptca<;e send me information on the following 
SoftCraft products: 


□ Laser Fonts 

□ Fancy Word 

□ Fancy Font 


®SoftCraft, 


222 State Street, Madison, WI 53703 (608) 257-3300 
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naey Font ii • regimrcd wMkm*>k of SoftCtiTi, In. Fuk, Word tiK) Lawi Fo«(j irv i< 

«r SonCnfl. toe. Mtcrmofi m • rvgiiurtd indenx/i MkrowA C«r» 


NAME 

ADDRF.SS 

CITY. STATE, ZIP 

PHONE 

PRINTER MAKE 

MAIL TO: 

SoftCraft. Inc., 222 State Si.. Madi.son. WI 53703 


Call TOLL FREE (800) 351-0500 



20 MB Hard Disk Drive 
on a Card 



-• Low power consumption 
-• hard disk 
-• Western Digital controller 
-* Easily installs in minutes 


$395 


I/O Card 



-• Game port 
-• f^rallel port 
-» Serial port (2nd optional) 
Qock/calendar 


$79 


HARD DISK KITS 


For IBM PC™ 


Half height hard disk 
Western Digital controller 
Cables and instruction manual 
Boots from hard disk 
- 20 Meg 


$395 


For IBM AT™ 

-♦ 40ms access lime 
Full height hard disk 
** Cables, mounting rails, and manual 
-» Boots from hard disk 

Uses AT controller (not included) 


20 Meg Seagate for AT 

30 Meg Seagate for AT 


$529 

$629 


EGA Card 




-♦ 640x330. 16 colors 
100% compatible with 
IBM EGA” Card 


$229 


MonoGraphics Card 


7 .■T.T?..Z=^-^lh 


"• 720 X 348 resolution 

-* Hercules compatible ^ Og\ 

-* Parallel port 

Serial port available as an option 


Multifunction Card 


Internal r - i 
Modem 




OK expandable to 384K 
F^rallel port 4S 

-• Serial port ^ 

-* Clock/calendar 


-300/1200 Baud 

— Fully Hayes compatible K 1 2^ 

— Built-in speaker ^ 


External Modem $149 



IBM PC-AT 


For Compaq Portable 


* Cables 

* Instruction Manual 
► Software 

* Shock Mounted Winchester Hard Disk 

* Hard Disk Controller 


- 256K RAM $2969 

— One 1.2 Meg floppy drive 
—Dual floppy/hard drive controller 

IBM PC-XT 

- 256K RAM $1695 

— 1/360K floppy drive 

comma* 


- 20 Meg 


$469 


COMPAQ Portable 

- 20 Meg Hard Disk $2095 


One year limited warranty. Visa and MasterCard accepted. UPS ground shipment prepaid in USA only. 


ALWAYS PAYS IFF. 


CD/ 286^” 


-* Runs at lOMHz 

Includes 1.2 Meg floppy drive 
AT-style keyboard 
Combined floppy /hard disk con- 
troller card 


$1295 

-* 192 Watt power supply 

80287 math coprocessor socket 
Complete operations manual 



EPSON 

AT Multifunction Card 

Hoppy Disk Drive 

Printers 

LQ-800 $609 

LQ-1000 $759 

FX-286 $575 

FX-85 $395 


— OK expandable to 1. 5 MB 

— Parallel port CA 

Serial port (2nd optional) ^ A 

— Half Height 

— DS/DD 

— Beige or AT* gray. V vO 

iny 

Intel Math Co-Processors 

8087 $129 

80287 $195 

Hayes 

Smartmodem 

1200 $389 

.200B $349 

2400 $695 

RCSCRRCH INC. 

AST Advantage!™ w/l28K . ... $395 
AST RAMpage!™ w/256K . . $259 

AST SixPak™ W/384K $ 1 99 

130W Power Supply 

“ ' J $85 

♦ MITSUBISHI" 
ELECTRONICS 

EGA Monitor $449 

HERCULES" 

Color Graphics Card 
w/parallel port 

Monochrome Graphics Card $195 



7801 North Lamar, Suite E-216, Austin, Texas 78752 

(512) 459-4199 
TOLL-FREE SALES CALLS, 1-800-225-5655 
FAX (5 12) 454-0986 
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OUTSTANDING 



•o'gr: 1-86 
dtg: 23 

before 

efter 

budget 

wount: $100.08 
froa: Assets 

$167. 727 

$167. 627 

Cesh 

0.422 

0. 322 


Checking Account 

2.961 

2.861 


Check tt38 
uount: $100.00 

to: Household Expenses 

$100 

$200 

SB 


choices: 

[A] Applisnces il Ho«e Furnishings 

[B1 6usiness-rel«te^ Expenses 

(C) Clothing 

[DI Deductible Interest 

(El Educttion 

IF) Food 

(Cl Gifts 

(HI Housing 

III Insurance 


ini riedical I Dental 

(RI Recreation I l.lacation 

(S) Supplies I niscellaneous 

ITl Transportation 

(•1 Other (create new account) 

[Rkspl To correct nistakes 
[Esc] To cancel transaction 




if slow «nci cumbersome program operation has kept you 
laughing (and frustrated) about using » personal computer for home accounting 
Finally, an Outstanding Home-Accounting Systemf CashTfac1<’^“ 

CashTraclc redefines hoiw' accounting with an easy-flowing - 

yet versatile accounting strueturey a b'eaUtifui 'concept W presenting unaccountcd4or-~ ' 
-J-J- "outflow, ahd'an execution 'speed. that makes ^er’^home- 
. - accounting'^ paekagM "ob'solete. 

- ■'-Take- €ash.Track for a_T^^D»^_at.youf , 

- ” -c<invioCed;_Ca5hTrack Jiat n 9 '^Qpnipeiltipn._'' ^ 

J'AA-A.'-r'I^owndaid-BQsklCompatibl'd-G'--GT-T-V 

. See ypyr Dealer. Most-de8leT5ltavebeen^5^_up_wi^ speciaT hands-oi^instruetions-to- 


guide you through alT aspects of proyam use' in ~thj?ty 'minutes-' J“ w' 

’-or-Iw.‘lf your dealer doe'sn't havc'thesc InstruftioTii, 'Write Or.Call'SufeLQOIC'fe^ fpOrg' 

'Wenralion. fdrdirect owle i a , plem enclose $149^)0 plus - • 

« $4.50 for shipping and specify whether" you want UPS oc first' clast mart delivery.' Visa,. ' . 


MasterCard, American Express, and Ojners Club accepted^*" 


ag^;|J 0GIC‘ 


CIRCl hUlMON RrMJUtSrUVICFCARO 


Corporation 
• • 7t3 Edo«»fOOk OHv* • 

' Ch«mp«tonlLC1S20 

|7IT)1M4«UTM| 20MM 

ORDER LINE: (BOO) 637-4983 

Op*n 7 AM to 9 PM C«nlr«l Titno 



PRODUCTIVITY 


■ JARED TAYLOR 


Spreadsheet 

-|\ 

CLINIC 


Reader tips on handling dates and printouts of unknown length in 1-2-3, plus a set of tests to 
help you decide if a coprocessor is really worth it. 


PLOTTER DATA 

Here is an innovative use of a spreadsheet 
to solve a problem. We had to send a text 
file of instructions to a plotter. The instruc- 
tions were similar, but not identical, and 
varied in a regular mathematical fashion. It 
would have been simple but time-consum- 
ing to make the calculations and enter the 
data by hand. 

We solved the problem by using the 
/Replicate command in SuperCak, though 
most any spreadsheet could probably be 
used in the same way. We entered the ba- 
sic pattern of the instruction, with a formu- 
la for the necessary mathematical adjust- 
ments. and replicated it as many times as 
we needed it. We saved the worksheet as a 
text file and then sent the information di- 
reetly to the plotter. 

Martin LaBar 

Central. South Carolina 

This is a good example of the unexpected 
benefits of spreadsheets. As we have seen 
in other submissions to this column, peo- 
ple have turned spreadsheets into word 
processors. BASIC editors, and TV script 
writers. 

These off-beat benefits are due to two 
things. The first is that spreadsheets are a 
very sophisticated, specialized kind of text 
editor that can build a relationship into 
data and then copy the data repeatedly ac- 
cording to this relationship. Newer, more 
sophisticated spreadsheets have text .string 
functions that can reproduce alphabetical 
as well as mathematical relationships. 
Thus, whenever you need repetitive data, a 
spreadsheet is often a much better pro- 


gram to use than a word processor. When 
the peculiar screen-editing powers of a 
spreadsheet happen to fit your need, they 
can be a tremendous time saver. 

The second essential feature is that 
most spreadsheets can produce ASCII text . 
Once your data is arranged and calculated 
to suit your purposes, you may no longer 
need the underlying formulas, macros, 
and range names. It’s in this plain ASCII 
format that spreadsheet data finds surpris- 
ing homes. The ne.xt time you're frustrated 
by a program editor, word processor, da- 
tabase, or graphics program, you might 
just ask yourself if what you're doing 
wouldn't he easier with a spreadsheet. 


SPEED TEST WITH AN 8087 

I have done some tests to see how much the 
Intel 8087 math coprocessor speeds up cal- 
culations in 1-2-3. Release 2.0. Since I had 
heard that the coprocessor affects different 
kinds of math operations in different ways. 
I decided to give it several tests. 

Figure I shows the different formulas I 


used for testing and the differences in 
speed. The time results are for calculating 
each formula 2000 times. The greatest dif- 
ference was in the log function: 62 sec- 
onds without the 8087 and a blazing 3.99 
seconds with it. Curiously, the amortiza- 
tion table took a little longer to do after I in- 
stalled the 8087; as is well known, addition 
and subtraction are not much affected by 
the math chip. 

Clearly, whether the coprocessor is a 
good investment depends on the size of 
your spreadsheets and the kinds of math 
they perform. 

David Smith 
Austin. Texas 


POP-UP NOTEPAD 

The macro in Figure 2 creates a pop-up 
notepad window in Symphony. I use it for 
any important information about my 
spreadsheets and ean change its size and 
location by changing the parameters of the 
macro. I keep the macro in a library and 
can load it into any worksheet that needs it. 


W/O COPROC. WITH COPROC. TIMES 
FORMULA TIME (Seconds) TIME (Seconds) FASTER 


§COS(E.5) 

42.99 

5,04 

8.5 

eSQRT(33) 

35.03 

3.97 

8.8 

SLOG (5) 

62.00 

3.99 

15.5 

eLN(5) 

59.01 

5.00 

11.8 

8EXP(S) 

50.99 

4.99 

10.2 

@ATAN(S} 

53.98 

5.00 

10.8 

50^50 

33.98 

6.03 

5.6 

35*45 

8.97 

4.98 

1.8 

600/37 

10.03 

4.96 

2.0 

@PMT(90000r0.08,30} 

62.00 

9.03 

6.9 

AMORT TABLE (360 PMTS) 

5.98 

6.00 

1.0 


Figure 1 : Time tests on I -2-3. Release 2.0. with and without the H087 math coprtu'essor chip. 


PC MAGAZINE ■ OCTOBER 14. 1985 
321 


PRODUCTIVITY 


■ SPREADSHEET CLINIC 


\w (windowsoff) IserviceslwcNOTBPAD (up 6} 

(left 37) 

•t{right)-a8178.d8192' 

(right )' (right 2) '(escape) (windowson) (quit) 


Rgure 2: A Symphony macro that builds a pop-up tiotepad. 


Wlienever I leave myself (or someone 
else) a note to be read before more work is 
done on the worksheet, I include an au- 
toexec macro that switches to the notepad 
window as stxm as the file is retrieved. To 
get back to the main window, just hit F6. 

Lee Wootenn 
Opelika, Alabama 


DATE ENTRY 

I design spreadsheets that will be used by 
people unfamiliar with 1-2-3. The biggest 
problem is date entry. The ((/date format 
makes no intuitive sense, and many people 
have trouble entering a date when the year 
part must come first. 

Release 2.0 provides the answer. With 
{getlabcl} and f« datevalue you can let peo- 
ple enter dates as MM/DD/YY, which is a 
much better understood format. To make 
the macro in Figure 3 work, establish a 
named range of one cell in an out-of-the- 
way part of the spreadsheet. In the figure, 
this cell is called DATER and is located 
nearby for clarity. 

The cells where the dates are to go 
should be date-formatted. Run the macro 
and it will prompt for a date in the 
MM/DD/YY style. 

Carl Slutter 

OIney, Maryland 

This macro permits dale entry in a form 
that most people understand. Also, with a 
liMip and a {down) or {right}, it could 
prompt for a series of dates in a column or 
row. Firutlly. it could be easily modified to 
date-format the target cells. 


QUICK COPY 

Here’s a tip that will save you time when 
you copy data in 1-2-3. Suppose you are 


working in row l(X)0 of a spreadsheet and 
find you need to copy something from 
around row 500. If you don't know the ex- 
act cell address or haven’t given it a range 
name, you’ve got some work to do. Most 
people would page-up to row 500, start the 
copy operation, and mark the FROM 
range. Then they’d page-back to tow l(X)0 
and hit Enter. But then the cursor jumps 
back up to tow 5(X), because that is where 
it was when you started copying. You 
probably still want to be in tow I0(X). If 
you don’t remember exactly where you 
were, you probably can’t use the Goto key 
and you end up paging back to tow 1000, 
It’s a whole lot easier to start with the 
cursor in the cell you want to copy TO, Hit 
/C, then Backspace to unanchor the 
FROM range. Now page-up to row 5(X) 
and mark the FROM range. Hit Enter 
twice and your copy operation is done. 
What’s more, the cursor ends up in row 
10(X), which is probably where you want- 
ed to be anyway, 

John Predmore 

Fairport, New York 

A little-known but very handy technique. 


POOR MAIVS WORKSHEET 
PROTECTION 

Here’s a rough-and-ready way to keep 
1-2-3. Release lA, data confidential even 
if you haven’t got a file encryption pro- 
gram. It’s hardly bulletproof, but it will 
keep most people out of your data. Just in- 
clude an autoexec macro (\D) that will 
erase the entire worksheet; 

/wey 

If someone retrieves the worksheet, it will 
erase itself immediately. You. however. 


can get your data back by using a trick that 
not everyone is likely to think of: use the 
/File Combine command to read the sensi- 
tive worksheet into another worksheet. A 
problem with this solution is that /File 
Combine will leave out all your settings 
and ranges. If they are important, make an- 
other copy of your sensitive worksheet but 
erase all its data. Save that worksheet with- 
out the self-destructing autoexec macro. 
Now when you need the sensitive data, 
you can first retrieve the ranges-and-set- 
tings worksheet, then combine the confi- 
dential worksheet into it. 

Norberto O. Di Natale 

Buenos Aires, Argentina 

This is an amusing little security method 
for data that isn't terribly sensitive. An ob- 
vious way to defeat it. of course, is to hit 
Ctrl-Break very quickly as soon as the 
worksheet appears. I find that about half 
the time I can nail the autoexec macro be- 
fore it erases the worksheet. 

Insteadof /wey as the autoexec. I would 
use /qy. Not only does this execute just a 
touch faster, it also kicks the unauthorized 
user right out of \ -2-3. 


DATE AND TIME STAMP 

With Release 2.0 of 1-2-3. you now have 
an easy way to put the system date and 


C 0 

B 

3 \T 

(goto)c6** 

4 

/wcelf- 

S 

/RPD“" 

6 16-Jun-86 

AiOlf' 

7 f8i53 M 

(DOWM) 

8 

/*FDT(RIGBT)"“ 

9 

8N0W~ 

If 

{BOMS) 

11 

m 


Figure 4: A macro that dare- ami time-stamps 
your worksheet. 


time in your worksheet. The macro in Fig- 
ure 4 uses the now function twice to do 
the job. 

Use the macro either by itself or as part 
of your autoexec, print, or save routines. I 
find that it’s particularly useful for anyone 
who has to update and print a worksheet 
several times in one day. At the end of the 
day, just check the date to see which print- 
out is the most recent. Save it and throw 
the rest away. 

Jerry Allison 
Dayton, Ohio 


\d (getlabel "Enter date using NN/OD/YY . . *9dater)Matevalue(dater)Vrv* 

12-Dec-86 DATER 6/17/86 

85-Apr-86 

3l-Oec-85 

17-Jun-86 


Figure 3: A macro that allows easy date entry in 1»2*3. Release 2.0. 
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■ SPREADSHEET CLINIC 


P R 9 I) U C T I V I I Y 


\p 

{GOTO)header-cell“ 

/PPR 


tFIND_DOWN} 


AGO 

FIND_D0WN 

{IF §CELLPOINTER(*prefix")<>"\*}{l>OWN}{BRANCH find_down} 
{RETURN} 

‘IgureSM macro for 1-2-3. Release 2.0, that will print a column of unknown letiffth even if the 
column incitules blank cells. 


PRINTING A WORKSHEET OF 
UNKNOWN SIZE 

If you build applications for other 
people, you sometimes have to write rx)u- 
tines that print or graph ranges that vaiy in 
length fntm one work session to the next. 
In Release I A of 1-2-J you could use {end} 
{down} to establish a vertical range, but 
any blank cells would throw it off. For 
print ranges. {home}.{end} {home} some- 
times works, but deleted rows or blank, 
formatted cells could distort the range. 


With Release 2.0. (<i cellpointer gives 
you a way to measure a range of unknown 
size. The macro in Figure 5 will print any 
column that begins with a cell named 
header-cell and ends with a cell containing 
the \ prefix (used as in \- or \ = to fill a 
cell). The \ prefix is used here as a marker; 
you could use anything you like. The rou- 
tine will not stop at blank cells, so you'll 
get the whole column in your range. 

Steve Gehlen 
Stay ton. Oregon 


/ like the way the FIND-DOWN subrou- 
tine is called in the middle of the range- 
finding e.sereise. The cursor works its way 
down the spreadsheet and gets to the \ pre- 
fix more quickly than you might expect. 

If you wanted to use this technique for a 
print range of varying width as well as 
length, you could u.se two marker-finding 
routines, one after the other. Once the ver- 
tical search had found the last row of the 
spreadsheet, a horizontal search could 
find the last column. 


CONTRIBUTE TO THE CUNIC 

Share your latest spreadsheet discovery 
through PC Magazine’s Spreadsheet Clin- 
ic. We'll pay you $50 for anything we 
print . plus an extra $25 if you submit it on a 
disk. If you send a disk, please include a 
printout of your submission. 

Mail your contributions to Spreadsheet 
Clinic, PC Magazine. One Park Avenue, 
New York, NY 10016. li« 


Subscribe to PC Magazinl 
and save 65% 
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powt'r tips and siK'cial reports designed to 
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And you'll network with other asers 
and tiiscover routines and technieptes 
that can save you time and money. 
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■ NEILJ.RUBENKING 


Turbo 

POWER USER 

Turbo tips on handling signed integers, adding a clock to your programs, setting border 
colors, and an undocumented feature for redisplaying data. 

MI&«IGNED ENTEGERS 

In the Power User column of Volume 5 
Number 9, you correctly modified Mr, Sa- 
to's code because it would not handle Tur- 
bo Pascal’s interpretation of signed inte- 
gers. Unfortunately, you let the same error 
pass in the section immediately following, 
which was entitled "Using DEBUG with 
Tuiho.” The line that causes the same old 
problem is 

s t- s * HcxDigits [N Oiv (1 Shi (4 • l))I ; 

If N is greater than $7FFF (i.e., is a nega- 
tive integer in Turbo), your program will 
have an index out of range in the array 
HexDigits. One method of converting to 
hex digits that does not cause these prob- 
lems and allows the line immediately fol- 
lowing the one in question to be eliminated 
from the program is 

S )• S + B«xDi9ltB [<N sh[ (4*1)) and $Ba«F] i 

This method uses the sign-insensitive shr 
rather than sign-sensitive div. 

Craig Siegman 
Bellevue, Washington 

/ modified Mr. Siegman' s code even fur- 
ther, as .shown in Figure I . It now assigns 
a value to each character of the HexString 
individually, and it directly sets the length 
byte to indicate a four-character string. 

This is much faster than building up a 
siring by adding characters to it. The rea- 
son is that all the Turbo siring routines, in- 
cluding the simple " -i- • • between two 
strings, have to be prepared to operate on 
string function results. Turbo copies the 
strings to a slack before working on them. 

PC 


Program AddrPrn ; {Prints Address of Variables and Proc) 

{$R+} {turn range checking on) 

Const HexDigits : Array(0..15] of Char ■> '0123456789ABCDEF' ; 
Type HexString • String [4]; 

Function HexPrn (N : Integer) : HexString; 

Var 

I : Integer; 
temp : HexString; 

Begin 

temp[0) t4; 

For I :• 0 To 3 do 

temp{4}l) {- HexDigits [(N Shr (4 * I)) and $000F]; 

HexPrn temp; 

End; 

Begin 

writeln(HexPrn(6f8(HexPrn) ) ) ; 
writeln(HexPrn{$8765) ) ; 
end. 


Figure 1 ; A corrected function that prints Turbo integers as unsigned he.sadeciinal numbers. 


lar key. The first value for these special, 
double-value keys (in Turbo) is always 27, 
which is the same as the regular ‘ 'ord' ' val- 
ue of the Esc key. 

Fixing the problem is easy. After the 
"readikbd, input)”, just test the value of 
"input” to see if it is 27. If it is, and if an- 
other "key" is waiting, read and discard 
"input.” Assuming that the throwaway 
variable has been declared as "discard,” 
the additional code you need is shown in 
Figure 2. The “Key Pressed" is neces- 
sary — without that, the routine would ig- 
nore a valid key pressed immediately after 
the Esc key. 

Jose VacaPena 

Upper Marlboro, Maryland 


If (Ord(Input) « 27 and KeyPressed) then read (Kbd, Discard) ; 


Figure 2: A patch to a previously published Turbo mem selector function. 
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and this copying takes time, the Hexrrn 
conversion routine in Figure 1 is about 
twice as fast as the original. 

LIFE CV THE OLD KEYS YET 

Michael Johns’s menu selection function 
in Power User (Volume 5 Number 1 1 ) is a 
neat way to present user choices, but it suf- 
fers from one flaw: some supposedly 
“dead” keys turn out to be active. For ex- 
ample. F2 and F4 will move the star in the 
same way as do the angle bracket (>,<) 
keys. \Alt-Z and All-C do it loo — Ed. ] This 
occurs because those (and other special) 
keys place two values in the keyboard 
buffer, and the second value is the same as 
the "ord” value assigned to another, tegu- 
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l» R O I> U C 1 I V I T Y 

■ TURBO POWER USER 


TICKTOCK 

A real-time ticking clock on the screen 
gives a program a professional look. Mr. 
Galen Spooner, of Stevens Point, Wiscon- 
sin, submitted a routine to create such a 
clock, but uifortunately I couldn’t get his 
implementation to work on my (standard 


IBM) machine. So I cleaned up my own 
version of the same program, which is 
shown in Figure 3 . 

The IBM PC issues Interrupt $1C on 
every “clock tick" — approximately 18.2 
times per second. In a ' 'clean ' PC with no 
resident programs, this interrupt does 


PROGRAM Test.clock; 
VAR 

what t STRING[88]; 


(• -— «« 
VAR 



Timer Seg, 

Tlmer.Ofs : 

t Integer; 

Glbcount 


! Byte; 

CONST 



ScreenSeg 

: Integer > 

0; 


SaveCSeg t Integer « 9t 
TYPE 

Regpack • RECORD 

CASE Integer OF 

1 t (Ax, Bx, Cx, Dx, Bp, Si, Dl, D8, Be, Plage : Integer) | 

2 : (Al, Ah, Bl, Bh, a, Ch, Dl, M : Byte) } 

END; 

AnyStr - STRING[2551; 

VAR 

reg t Regpack; 

PROCEDURE Screen_Write(S i AnyStr; X, Y t Byte; Attr * Integer); 

VAR 

I : Integer; 

BEGIN 

Attr :> Attr SHL 8; { Set up Attribute in High Byte } 

FOR 1 ;■ 1 TO Length(S) DO ( 'Poke” the etring into video RAM) 
MemW(ScreenSeg;{Y-l)*168+(X+I-2)*2J ;• Attr OR Ord{StIl)i 

END; 

PROCEDURE clock; 

CONST 

anpn t ARRAy[0..1] OP STRING[2] « ('am', 'po'); 

biclock : Integer ABSOLUTE $40 t $6E; 

Loclock < Integer ABSOLUTE $40 : $6C; 

tice, HiWord, LoWord ; Real; 

hours, mine, secs ; STR1NG[2]; 

time ; STRING[10]; 

am_or_i»i i Integer; 


INLINE ( 

$50/$53/$Sl/$52/ {PUSH AX, Bx, PC, DX}{eave all regietere ) 

$56/$S7/$lE/$06/ {PUSH SI, Dl, DS, ES) 

$2E/$8C/$BE/SaveCSeg/ {MOV CS:SaveCSeg,CS ){uee OUR Code Segment) 

$FB) ; (STI ) {allow interrupts ) 

Glbcount I- Succ(Glbcount); 

IP Glbcount > 17 THEN BEGIN 
Hiword ]■ hiclock; 

Loword Loclock; 

IP Hiword < 0.0 TNEN Hiword :• 65536.0 + Hiword; 

IP Loword < 0.0 IHEN Loword 65536.0 + LoHord; 
tice :■ Hiword*6S536.0 * Loword; 
tics tics/ie. 206481934; 

Str (Trunc(tice/3600 .0) HOD 12, hours); 

affl_or_pi> s* Trunc(tic8/360B.0} ; 

IP hours ■ *0' THEN hours '12'; 

IP hour8(0] ■ 01 THEN hours ;• 'B'^-bours; 

Str(Trunc(tic8/60.0) NOD 60, mins); 

IF minB(0] ■ tl THEN mins :■ '0'4min8; 

Str (Trunc(tlcs-Int (tiC8/60) *60) , secs) ; 

IP 8ec8(0] * 01 THEN secs 'B' + eecs; 

time hours-*-' : '■t-min8+' 3 '+eec8+ampD{am_or_p(n DIV 12]; 

Scceen_Write (time, 71, 1, 15); 

Glbcount :• 0; 

END; 

INLZNE( 

$07/$lp/$5P/$5B/ {POP ES, DS, Dl, SiKrestore all registers } 
$5A/$59/$5B/$58/ {POP OX, CX, BX, AX) 

$8B/$B5/ {NOV 6P,BP ){ON-do what TURBO did to 1 

$5D/ {POP BP H begin this procedure ) 

$CF); {IRET )(• • • and return ) 

END; (contimies} 


Figure 3: A procedure that puts a ticking clock on the screen from within a Turbo program. 
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At Last, a Simple System 
for“Who You Know” 


Now more than ever. "Who you know" 
beats what you know every time. That's 
why we'd like to introduce you to an 
easy, yet powerful way to keep track of 
your contacts. With The Little Black 
Book Series of software for IBM and 
compatible personal computers. 


COLLECT 
AND CONOLER. 

Sure, most people have a system for 
contacts already. But it's based on 
scraps of paper, scratches In a calendar. 

J or outH3f-date cards. Semi- 
organized people keep their 
contacts in word process- 
ing. database, or spread- 
sheet programs. Which 
means, your contacts are 
everywhere. Except where 
you need them. 

The Little Black Book 
Series takes those contacts 
from wherever they arc and 
I puts them together. Then, 
prints them out quick. 

In a pocket-size, 
genuine 


printer paper. Just cut along the dotted 
lines, staple together, and slip into the 
soft leather cover that comes with the 
package. When you change a few num- 
bers or add a few addresses, print again. 
The whole process only takes minutes. 

With your unique index categories, 
you can even print sub-books from your 
master. So the next time you go to New 
York, print out just the New York book. 
Want to watch key customers... you 
know what to do. Keep a separate book 
for home and business. Have the secre- 
tary keep books for your entire staff. It's 
easy and most important, automatic. 



LABELS AND CARDS. 
LETTERS AND MORE. 


With inexpensive accessories. The 
Little Black Book is the hub of a com- 
plete office system. The File Converter 
moves contacts from the book into pow- 
erful word processors for customized 
form letters. Print labels for your letters 
with the Label Maker. Create an entirely 
new roladex file for 
your desk. Print ship- 


GUARANTEED. 

TO PLEASE. 

Lawyers use Little Black Book to 
track their clients. Salespeople find new 
business. Real Estate agents have the 
secretary keep a central book for all 
agents' listings. Doctors know their 
patients. Even if you don't use a PC. you 
can have someone else do the work. 
While you get down to business. 

There are thousands of reasons to buy 
The Little Black Book Series, but with 
our 30-day money-hack guarantee and a 
toll-free technical-help hotline, you can 
try the book and find out for yourself. 
Imagine that classic leather book with 
the most important names in business in 
your pocket. Then call us toll-free. 
There's no risk. 

And plenty of 
reward. ss u- 


I 



Prints a pockchsizc 
Vi phonr b<x)k. laMs. 
ninls. letters and mon\ 

$ 59 . 95 ! 

^ Keep contacts in 

\ .W index categories 

youcreaU' 


I 


calfskin 

leather book (included) 
And on roladex cards, 
labels, envelopes, 
and a variety of list 
formats. 


lonverta lists to and 
rom other programs 
wtomaUcalfy. 

400 Entries. 
30 CATEGORIES. 


Collect your contacts (up to 400 of 
them), and the rest is easy. If they're on 
slips of paper, type them into the pro- 
gram's predefined form. For the semi- 
organized. use our optional File Con- 
verter to automatically transfer contacts 
from other programs into The Little 
Black Book. Without retyping. Now. 
assign each entry into any or all of the 
30 index categories you create yourself 
(like key clients, sales offices, home, 
friends. New York. Zip 95125 etc.). 

Then, with a couple of quick key- 
strokes. bingo, out of your printer comes 
The Little Black Book. On standard 


pers. invoices, you Kven 
name it. You can even 
load phone numbers into the PC and 
have The Little Black Book speed-dial 
them through a modem or our optional 
Calling Card. 

All-in-all. you simply can't find a more 
powerfully simple system for the money. 
Alone. The Little Black Book keeps you in 
touch with business contacts like you 
never thought possible. For $59.95. Add 
a few accessories and your network will 
grow far beyond the sum of its parts. 


dials your phone. 


Genuine calf-skin 
leather cover included. 


•fOO names, addresses, 
numbers and notes 


O 


The Little Blade Bode' 


CALL TODAY: 

1 - 800 - 621-4292 

1-800-331-9113 in California 


CIRCLE 128 ON READER SERVICE CARD 


SyRlrm KrquIirinrnU; IHM or compalitik P(! wtlh al Irasl 256 Il RAM. 
DOS 2.0 or lalrr and a DSDl) disk drivr The LiUlr Black Book Is a trade- 
mark and Cyeftrt ts a regisu-red trademark of Cygnet Technologies. Inc. 
Other brand names are trademarks of their respective manufariurers. 
OI9R6 Cygnet TerhnoloRies. Inc. 


Charge By Phone or Send in The Coupon Today 

□ The LIUle Black Book $59.95 

□ The Little Black Book(nol copy prolcclcdl $79.95 


PCMI0I4 


(inrlwk’ SS-OOsttlpping/handUng} 
(Caltfomla rrstdrots aM .sales laxl 


-enclosed 


□ Check □ Visa □ MasterCard 


CYGNET. 

ACCESSORIES ' 

□ hbetra leatherette Vinyl Covers (pack or 5) $24.95 

□ l’b(traCairsklnlealherCovers(packor2) $24.95 

□ The Little Black Book Isabel Maker $29.95 

□ The Lillie Black Book Kile Converter $19.95 

□ The LitUe Black Book Callinp Card $69 95 

□ The Little Black Book Calculator $19.95 


Card Number - 
Name 


. t-lxplratton Dale . 


Clly- 


Zip_ 


Outside US add $10 for shipping and handllne. P.O.'s on orders of 10 -f only. 

Send to: Cygnet Technoloipes. Inc. Dept. LBB 1296 liowrence Station Rd. Sunnyvale. (]A 94089 


Absolutely No-Ouestlons-Asked. 30-day. Money-Back Guarantee. 





PRODUCTIVITY 


■ TURBO POWER USER 


■ A real-time clock on- 
screen gives a program a 
professional look. 


nolhhifi at all. However, if you change the 
interrupt vector for SIC to point to a rou- 
tine of your own devising, that routine will 
he called 18.2 times per second. 


Because the routine is being called 18 
times a second, it had better not try to do 
much else, or there will be trouble. Also, 
you may not call any other interrupt in the 
process of servicing this interrupt. If you 
modify JVSTCLOK to your own use. don’t 
try to write the time with an ordinary Tur- 
bo write .statement — you'll crash your 
system. In fact, all you can safely do dur- 
ing this interrupt is examine and manipu- 
late memory UK'ations. So we get the time 
by peering at the double-word time- 
value in low memory rather than by (que- 
rying the BIOS. 


To begin using the clock, we first save 
the current cl(Kk-tick interrupt vector, us- 
ing DOS Function Call $35. Next, we in- 
stall the new Interrupt Service Routine us- 
ing Function Call $25. That's all we need 
do — whatever else the program does after 
this, the clock in the upper-right-hand cor- 
ner will continue to tick away. 

But what happens when the program 
ends? We absolutely must reinstall the pre- 
vious timer interrupt vector. Otherwise, 
18.2 times a second, DOS will tranter 
control to an area of RAM that may not 
even contain executable code — and that 
means it’s time for the Big Red Switch. 
Even if the program crashes, that vector 
has to be returned to its previous state. So, 
we use one of Turbo's lesser-known fea- 
tures to gain control: a User-Written Error 
Handler. By .setting the Turbo internal 
variable Err orFtr to the offset of a pro- 
cedure, you cause control to go to that pro- 
cedure when the program crashes. You 
could .supply descriptive error messages 
based on the ErrNo and ErrAddr pa- 
rameters, but here we’ll just restore the in- 
terrupt vector. To see the error handler in 
action, simply end the program with Ctrl- 
Break. 

The INLINE code that begins and ends 
the clock pr(K'edure itself is almost exactly 
the same as that shown on page 214 of the 
Turbo 3.0 manual. The only addition is the 
re.storation of the Turbo program’s Code 
Segment. This is necessary if the Interrupt 
Service Routine is to be able to call other 
routines within the program. 

Try the demo program. It simply echos 
back lines of text that you type. The clock 
ticks away independently. To wse this tech- 
nique in your own program, then, sepa- 
rate JVSTCLOK. INC into a file and 
SInclude it in your program. Call Init 
-Clock at the start of your program and 
Remove JCl(Kk at the end. 


UNKNOWN FIND 

Tve discovered a very useful but previous- 
ly undocumented keystroke in the Turtx) 
Pascal editor. When you select 'Q* F or 
‘Q* A (“find'* and “find and replace’*), 
the last data entered can be redisplayed by 
pressing 'F (Ctrl-F). I found it very help- 
ful when you need to correct the last 
“find” entry. The trick also works in other 
places where the Turbo editor asks for a re- 


PROCEDURE Save_01d_Timer; 
BEGIN 

WITH reg DO BEGIN 
AH $3S; 

AL :« $1C; 

MsDostreg) ; 

Timer _Seg :■ E5; 
TiBer_0f8 :* BXi 
END; 

END; 

PROCEDURE Install.Our.Timer; 
BEGIN 

WITH rcg DO BEGIN 
AH $2S; 

AL :• SIC; 

OS CSeg; 

DX :* 0£s(ClOCk) ; 
HsDos(reg) ; 

END; 

END; 

PROCEDURE Restore_01d_Timer; 
BEGIN 

WITH reg DO BEGIN 
AH $25; 

AL SIC; 

DS :• Timer.Seg; 

DX :■ Timer_0£6; 

K8DOS (reg) ; 

END; 

END; 


PROCEDURE Timer.Error (ErrNo, ErrAddr t Integer); 

BEGIN 

WriteLnCRESTORING the normal timer interrupt'); 

Re8tote_01d_ Timer ; 

END; 

PROCEDURE Init_aock; 

BEGIN 

IF Nero(S0040:See49] - 7 THEN ScreenSeg :• $b000 
ELSE ScreenSeg $b800; 

SaveCSeg :■ CSeg; 

Glbcount :■ 18; 

Save_01d_ Timer ; 

In8tall_0ur_ Timer ; 

ErrorPtr :■ 0£8(Timer_Error) ; 

END; 

(* JUSTCLOK.INC ENDS *) 

BEGIN 

arScr; 

Init_ Clock ; 

WriteLnCThe timer ie now installed. Type 8ome linee to see how it works.'); 
WriteLn( 'Enter a blank line to end the demo.'); 

REPEAT 

WtiteO '); 

ReadLn(what) ; 

WriteLn(what) ; 

UNTIL what e 
Restore_01d_ Timer ; 

end. (Figure 3 endsi 
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■ TURBO POWER USER 


sponse, e.g., “Read Block from file.” 

Avital Jacob 
Haifa, Israel 

SideKick retains the previous data, and I 
had wondered why the Turbo editor 
didn't. Now / see that it does. 


COUJRFULTEXT 

Some time ago, User-to-User {Volume 5 
Number 13) presented a program demon- 
strating a BASIC-like COLOR procedure. 


■ A very useful but 
previously undocumented 
keystroke in the Turbo 
editor is Ctrl-F. 


The author used a BIOS call to set the bor- 
der color. I’ve discovered a trick for Turbo 
3.0 that is easier still. The statement 
"GraphBackground(X);”, used in text 
mode, will set the border to the color X 
(from 0 to 15) ^ shown in Figure 4. 

Loren De La Osa 
Milton, Washington 


SHARE YOUR TURBO POWER 

Tell the world about your latest Turbo Pas- 
cal programming and applications tips 
through Turbo Power User, and we’ll pay 
you $50 for your trouble, plus an extra $25 
if you submit it on a disk. If you do send a 
disk, please include a printout of your sub- 
mission to ensure against damage in tran- 
sit. Mail your contributions to Turbo Pow- 
er User, PC Magazine. One Park Ave., 
New York, NY 10016. CS 


Neii J. Rubenking is a professional Pascal 
programmer. 


PROGilM T«st_Bocdec| 

VAR 

&ord«r.Color t BYTBi 
response t CBARi 
BBGIM 

WriteLnC 'Press any key to cycle the border color* or Q to Quit.')} 

Border.color fi 

RBKAT 

GrsphBeckgroundCBorder.Color) i 
reed(Kbd* response)} 

Border_Color t* 8ucc(Border_Color) nod 16} 

UNTIL UpCese (response) • 'Q'l 
BND. 


Figure 4: ' ‘GraphSackground ‘ can be used in text mode to set the border color. 


STATS-2 

A COMPLETE 
STATISTICAL 
PACKAGE 



•EASY ACCESS TO DATA FROM SPREADSHEET FILES 
(1-2-3, SYMPHONY, ETC.) 

•A POWERFUL TOOL FOR DATA ANALYSIS AND 
FORECASTING 

•Easy to use, no commands to memorize (menu driven) 

•Super-fast (8087 support) 

•Can be used as a stand-alone, full-featured statistical 
package (comes with Its own Data Editor for entering/ 
editing of data): can process data from many spread- 
sheet programs and data bases 

•Descriptive statistics, t-tests. Correlations (including 
"economically" formatted matrices). Crosstabulations, 
Comparisons of Distributions, Significance Tests, 
Powerfui General Multiple Regression module (up to 50 
predictors, Durbin-Watson statistic, autocorrelation of 
residuals, forecasting subprogram, and more). Flexible 
General Analysis of Variance/Covariance module (up to 
five factors, repeated measures, unequal n, contrasts, 
and more). 10 Nonparametric Statistics, Bargraphs, 
Scatterplots, and much more 

•Requires IBM-PC (or compatible), two disk drives, 2S6k 
To order send check or money order for $149 
(plus $5.00 shipping and handling) to: 


StatSoft" 


(the developers of STATFAST) 

2832 East 10th Street. Suite 4. Tulsa, OK 74104. (918) 583*4149 


Lotus 1>2*3 IS a registered trademark ol Lotus Oeveiopmeni Corp. 
CIRCLE 237 ON READER SERVICE CARD 
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Solution! 

im® Power Protection Products 

TRANSIENT VOLTAGE SURGE SUPPRESSORS 
POWER LINE FILTERS 

STANDBY UNINTERRUPTIBLE POWER SYSTEMS 
1-800-524-04(X). in PA 215-837*0700 
CALL TODAY FOR FREE LITERATURE 
Kalglo Electronics Co., Inc. DEALER • OEM 

6584 Ruch Road DISTRIBUTOR 

Bethlehem. PA 18017 INQUIRIES INVITED 
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AT LAST: Professional 
Typesetting Capability 
For PC Users 


With PCTfeX;'"" — the best-selling full 
implementation of Professor Don Knuth’s 
revolutionary typesetting program 


FINEST Typeset Quality Printing From: 
dot matrix laser phototypesetter 


/ Oil 



Oln 



Ofnn / 


WIDEST Range Of Output Device Drivers: 

• Epson FX, LQ • HP LaserJet* 

• Toshiba • Apple LaserWriter 

• Corona LP-300* • APS-5 phototypesetter 

• Screen preview, with EGA or Hercules card 

MOST COMPLETE Product Offering: 
PCT^ (not copy protected) includes the following: 

• Our specially written PCT^ Manual, which en- 
ables you to start using right away. 

• Custom “macro packages” that provide formats 
for letters, manuals, technical documents, etc. 

• The document preparation system, a full- 

featured macro package for preparing articles, 
books, reports, etc., and User’s Manual. 

• developed by the Amer. Math. Society 
for professional mathematical typesetting. 

Site licenses, volume discounts, and interfaces to 
PC Paintbrush, PC Palette, FaneyFont and Fontrix 
are also available. 


PRICED FROM ONLY $249.00! 

(Printer drivers and interfaces additional.) 



Laser printer, 
fonts tc software 
from $2995.00 


For IBM PC/XT, AT or compatible, DOS 2.0 or higher, and 
512K RAM. Hard disk required for printer drivers and fonts. 
*HP LaserJet and Corona require additional interface boards. 

For more information call or write: 

Personal T^jX, Inc. 

20 Sunnyside, Suite H, Mill Valley, CA 94941 (415) 388-8853 

This ad, with space for the photograph, produced by PC 1^. 
Typeset on the Epson FX80, the Corona LP-300 laser printer, 
and the Autologic APS-5 phototypesetter. 

TgX !■ a trademark of the American Mathematical Society. Manufac- 
turere’ product name* are trademarka of Individual manufacturere. 
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Touch the o e// nDIIICO 

Future with u.U UlllVtu 

The trend is clear. b'A " drives will go the way 
of 8" as the 3.5" drives assert themselves as 
the new standard. Most MS-DOS laptop com- 
puters come with 3.5" drives. Adding a 3.5" 
drive to your PC or XT will enable you to ex- 
change media with your laptop. 

The wave of the future. New XT computers are 
being offered with optional 3.5" media. 
Increased storage. 3.5" drives offer 720K stor- 
. 3nialler protected media, 
will use fewer disks. 

PREREOUISITE; DOS 3.2 
Internal Mount 

*225 

Ext. Mount w/case & PS 

*295 

We accept VISA, Mastercard, or prepayment. 

Or we can ship COD for cash or certified check. 
Shipping is extra. 

15100-A Central SE 
Albuquerque, NM 87123 
(505) 292-4182 
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mmm 

Please write to: PC Mag- 
azine, RO. Box 2445, 
Boulder, CO 80322. 
Include your mailing label 
from a recent issue of PC 
Magazine for faster serv- 
ice. Please allow up to 60 
days for change of 
address to take place. 
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■ PAULSOMERSON 


USER-TO-USER 



Two speedy DOS screen-popping programs, a slick, case-insensitive batch string comparer, 
and protected BASIC program file security. 


INSTANT SCREEN DISPLAYS 

Since displaying a screen in BASIC, 
dBASE. or DOS is almost always painfully 
slow, I wrote the FASTSCRN.BAS pro- 
gram (see Figure I ) to speed things up. 

First, use a purc-ASCIl text editor to 
create a text file up to 79 characters wide 
and 24 lines long. Then run FASTSCRN, 
which creates a similarly named COM 
file. You can then get into DOS, or use the 
BASIC SHELL command or the dBASE 
“!” command, etc., to pop the text file in- 
stantly onto your screen, 

Alan Rouse 

Charlotte, North Carolina 

We received this submission and a very 
similar one (see Figure 2) from Larry Zim- 
merman. of Kansas City, Kansas, within a 
short time of each other. Both work simi- 
larly, and it’s interesting to note the differ- 
ences. For instance. Mr. Zimmerman 
strips the extension by making clever u.se of 
a defined function . He handles snow better 
and lets you change the luime. However, 
Mr. Rouse's program lets you change the 
colors each time you create a screen. 
While we added a few touches that im- 
proved the color selection abilities and 
added some other friendly features, the ba- 
sic engines that drive these programs are 
terrific. They make it a snap to create 
screens that really fly. Try them; you' II use 
these utilities often. 


DOS COPY BCG 

PC Tutor (Volume 5 Number 13) dis- 
cussed the dangers of inadvertently copy- 
ing a file to itself when using DOS's AS- 


SIGN command. The problem is even 
more serious in DOS 3.1. 

The PC Tutor editor pointed out that if a 
file (here called MYFILE) resides in the 
root directory and you issue the command 

COPY MYFILE \MYFILE 

DOS will attempt to copy the file onto it- 
self rather than issuing a "File cannot be 
copied onto itself message and slopping. 
If MYFILE is larger than 64K, DOS will 
copy the first chunk of 64K and then print a 
“File allocation table error" message. 

Try this in DOS 3. 1 with a file larger 
than 64K, and DOS will print a normal ' ' I 
file(s) copied" message— but will truncate 
the file to 64K without warning you. This 


could be disastrous for those unaware of 
the problem. 

Marilyn Carpenter 
Corpus Christi, Texas 

While it's bad enough that DOS diwsn't 
prevent you from copying any file onto it- 
self, it’s more insidious that under 3.1 it 
doesn't even print out an error message 
that would alert you to Itwk at the directory 
listing and see what happened. 

And this problem isn't just confined to 
the root directory. If you’re logged into a 
subdirectorv called \DOS\UTIlJTY and 
you typf COPY MYFILE MYFILE, DOS 
will indeed issue a warning and slop be- 
fore it makes the copy. But if you type 


110 'FASTSCRN.BAS — by Alan Rouse — Adapted by PC Magasine 
110 PRINT "You Bust have a text (ASCII) file on this disk up to* 
120 PRINT *79 characters wide and 24 lines long. This creates a” 
130 PRINT *.00M file that flashes it onscreen (now hit any key):* 
140 WHILE IMEEY$-**:HeMD:DIH A$(24) :CRLP$-(XR$(13)-*-C8R$(10) :CL8 
150 FOR I>1 TO 118:READ A$:A-VAL(*4B"+A$) :0$«09-fCHR$(A) 

160 TOTAL-TOTAL-t-AtNBXTtIF TOTAL«12S23 THEN 180 

170 PRINT "Error in DATA stateaents — check and redol*:END 

160 INPUT "Enter foreground color (0-15): *,FC 

190 IP FC>15 OR PC<0 THBI BEEPiGOTO 180 

200 INPUT "Enter background color (0-7): ”,BC 

210 IP BC>7 OR BC<0 THEN BEEPtGOTO 200 ELSE COBC*16+PC 

220 INPUT "Enter naae of ASCII text flle:*,F$:OLDF$«P$ 

230 FOR A-1 TO LBN(F$):IP HID${F$,A,1)«CBR$(46} THEM 250 
240 NEXTiGOTO 260 
250 F$«LEFT$(F$,A-1) 

260 F2$«F9<f*.OON" 

270 OPEN *0*,«1,P2$:MI0${0$,9,1)-CBR$(CC) :PR1NT *1,0$; 

260 OPEN *l*,f2,OLDF$:FOR 1-1 TO 24:IP E0P(2) THEN 300 
290 LINE INPUT «2, A$(X) tL-L+1 tA0(I) -A$(I)4-CRLF$:NBXT 
300 FOR I-l TO L:PRINT #1,A$(I) } :NBXT:CL06E 
310 PRINT "Now get into DOS and type: ";F$ 

320 DATA 50,53,51,52,B8,0B,06,B7,06,B9f00,00,B6,19,B2,50rCD 
330 DATA 10,5A,59,SB,Se,B9,O0,B7,B8,20,00,8Or3B,D4,09,F3,AA 
340 DATA FC»BE,76,01,BD,3B,D4,09,B9,18,00,BB,50,00,80,3C,0D 
350 DATA 74,10«e0,3C,20,74,15,80,3C,lA,74,18,A4,4B,74,07,ES 
360 DATA BB,Bl,DF,83,C6,02,49,74,0A,EBrDB,83,C6«01re3,C7,01 
370 DATA EB,B9,06rB8,0B,B8,8B,C0,BF,00,0B,8D,36«D4,09,B9,D0 
380 DATA 07,A4,47rE2,FC,07,B6,17,B2,01,B4,e2,CD,10,CD,20 


Figure 1 : BASIC FASTSCRN program to create small .COM files that display your te.xt files (up to 
79 characters wide and 24 lines long) almost instantly. 
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PROTEa 

YDUR COMES 
OF PC 
MAGAZINE 


Moke your collection of PC Magazine 
0 hondsome oddition to your office or 
home— and prated and arganize your 
copies for easy reference! 
PCMagazineilnders ond Coses ore 
mode of durable, luxury-look leather- 
ette over quality binder board. Custom 
designed for PC Magazine, every 
order receives FREE transfer foil to 
mark dates and volume numbers. 


FOR MST SERVICE CAU 
10U-FREE 1-800-972-5858 


MAGAZINE 8INDERS 


Hold your 
issues on 
individual 
snop-on 
rods. 

$8.95 each; 
3 for $25.75; 
6 for $48.75. 



OPEN 
BACK 
CASES 

Store your copies for 
individual reference. 

$795 each; 3 for $22.95; 6 for $43.95. 


K MAGAZINE 


P.O. Box 5120 - Phiiodelphia. PA 19141 

Pleose send □ Binders □ Cases Qoontity 

Poyment enclosed $ .* AddSl per order for 

postage & handling. (Outside USA, odd $2.^ per unit 
ordered, US currency only.) 

Chorgemy: 

□ Amex □ Visa C MC (Minimum order $10.) 


CordNo._ 


MrJMrs7Ms._ 
Address 


Oty_ 


State 

*PA resident odd 6% iotei tax. 
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100 'FSTSCRN2 .BAS — by Larry Zimmerman — Adapted by PC Magazine 
110 DEPINT A-Z:DEP FNEXT${S$) «LEFTS<S$, 1NSTR(SS+" -1 ) +*.COM" 
120 INPUT 'Source text file: ”, INF1LE$:0PEN INFILES FOR INPUT AS 12 
130 OUTPlLES-FNEXTSdNPILES) rPRINT "Program name; l";OUTFILES»"l"; 
140 INPUT " ".TEMPStlF LEW(TBMPS)<>8 THEN OUTFILES-FNEXT$(TEMP5) 

150 OPEN OUTFILES AS •! LQ«-ltFZELD «1,1 AS A$!CRECXSUH-0 

160 FOR L>1 TO 12e:READ B$:BYTE«VAL( tCHECKSUH-CHECKSUN+ByTC 

170 LSET A$-CHR$(BYTE) ;PUT «1:NEXT:IF CRECKSUH-USZe THEN 190 

180 CLOSE:KILL OUTFILES: PRINT "Ecroiy "jOUTFILES;* not created. " :END 

190 CLS:PRIMT"Creating "}OUTFILE$:LINES«0:WHILE LINES < 24 

200 IF NOT GOF(2) THEN LINE INPUT t2,L$ ELSE LS«"” 

210 L$«LEFT$(L$,a0} ilF LE3)(L$) < 80 THEN L$«L$-t-SPACE$(80' (LEN (LS) ) ) 
220 LINES-LINES-rl:FOR I-l TO BBtLSET A$-NIDS(L$, 1, 1) :PUT IliNEXT 
230 WENO:CLOSB:PRlNT OUTFILES}* created. ” tENO 

240 • ************************************************************** 

250 ' Notes: (I) If your screen NEVER displays snow, change the 01 
260 * in line 320 to 00. (2) The 07 in line 320 is the attribute; 

270 ' substitute your own (the left digit of which is a hex value 

280 ' from 0-7 (background); the right digit a hex value from 0-15 

290 ' (foreground) eg 4E is bright yellow on red. (3) If you change 

300 ' ^ese* adjust the CHECKSUM value in line 170 accordingly. 

310 . *•*••••••********•*•*•••**•****•**•****«***•*«*•******••*•*•** 

320 DATA CB,08,00,00,0D,53,01,41,07,lA,33,Ce,8E,C0,26,Al 
330 DATA 63, 04, 05, 06, 00, A3, 02, 01, B6, 00, BP, CD, 10x60, FC, 50 
340 DATA 75,5A,53,3C,03,76,0E,3C,07,75,51,B8,00,B0,C6,06 
350 DATA 06,01,00,EB,0A,B8,00,01,86,FB,F7,E3,05,00,B8,6E 
360 DATA C0,B8,00,06,8A,3E,0e,01,B9,00,00,BA,4F,18,CD,10 
370 DATA B9, 80, 07, BF, 00, 00, BE, 80, 01, 60, 3E, 06, 01, 00, 74, 0E 
380 DATA 8B,16,e2,01,ED,D0,E8,72,FB,ED,D0,E8,73,FB,AC,AA 
390 DATA 47, E2, E6, B8, 00, 02, BA, 00, 17, 5B, CD, 10, CD, 20, 00, 00 


Rgure 2: BASIC FSTSCRN2 program, similar to FASTSCRN, to create .COM files that fiash text 
screens almost instantly. 


COPY MYFILE XpOSXUTILITXVtyFILE 
you're in trouble. 

Back up early and often . And when you 
do, make sure you don't accidentally back 
up to the same subdirectory. 


BATCH STRING COMPARER 

DOS makes it easy to control branching by 
passing parameters into batch files from 
the command line. You can then use IF 
statements to compare such parameters 
and branch accordingly. But E)OS is case 
sensitive, which means that a string N 


■ Make sure you don’t 
accidentally back up to 
the same subdirectory. 

characters long requires 2“N IF statements 
to compare all of the permutations of up- 
percase and lowercase letters. A string 
containing the three characters ABC 


100 ' Program for creating COMPARE. COM 

110 PRINT "Checking DATA atatements; please wait...” 

120 FOR B«1 TO 9:FOR 0*1 TO 17:R£AD A$:IP C<17 THEN 140 
130 Z««ZI+VAL(A$) 

140 NEXTiNEXT 

150 IF ZI-13419 T^EN RESTORE:GOTO 180 

160 PRINT "WRONG NUMBER OF DATA STATEMENTS, OR ERROR IN A BIG* 

170 PRINT "NUN3ER AT THE END OF A LINE — CHECK AND R£DOI":BND 
180 FOR B-1 TO 9:POR 01 TO 16:REAO A5:TTL«rrL+VAL("6H"+A$) 

190 NEXT 

200 READ S:IP S-ITL THEN 220 

210 PRINT "DATA ERROR IN LINE*;Bn0+260; CHECK AND REDO'tEND 
220 TTL«0:NEXT:RESTORE 

230 OPEN "COMPARE. COM" AS *1 LBN-lsFIELD 91,1 AS D$ 

240 FOR B-1 TO 9:F0R Ol TO 16:R£AO A$:LSET D$-CBR$(VAL( *&H*<PA$) ) 
250 PUT «l:NEXT:RBAO DUMMy$:NEXT:CLCSE 
260 PRINT "COMPARB.COM CREATED* 

270 DATA BE,ei,00,PC,AC,3C,20,74,FB,3C,0D,74,4C,4E,56,5F,1726 
280 DATA 2B,C9,AC,3C,3O,74,17,3C,2B,74,BA,3C,0D,74,3A,E8,1373 
290 DATA 44,00,41,EB,ED,AC,3C,20,74,FB,3C,3D,7S,2B,AC,3C,1749 
300 DATA 3D,75,26,AC,3C,20,74,FB,4B,56,2B,IS,AC,3C,0D,74,1634 
310 DATA 0A,3C,20,74,06,B6,1E,00,43,EB,F1,3B,CB,75,11,5E,1519 
320 DATA B0,FP,F3,A6,74,0C,EB,B8,9B,B4,09,BA,74,01,CD,21,2085 
330 DATA B0, 00, B4, 4C, CD, 21, 3C, 61, 72, 09, 3C,7A, 77, 05,24,57,1387 
340 DATA 88,44,FP,C3,S3,79,6B,74,61,78,20,65,72,72,6F,72,1667 
350 DATA 0D, BA, 24, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 59 


Figure 3: COMP ARE. BAS to create COMPARE.COM case-insensitive ERRORLEVEL tester. 
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Before you buy DBase 
in, QuIckCode and 
aipper, look at 
TAS-Plus 

TAS-Plus just made it faster, easier and 
cheaper to build database applications. 
TAS-Plus combines the power of a 
Relational Database with the ease of a 
Program Generator. Then TAS-Plus adds 
a Runtime Compiler to produce 
lightning-fast finished code. 

Look at what TAS-Plus gives you: 

Relational Database 
4th Generation Language 
Screen Painter 
Program Generator 
Report Writer 
Source Code Editor 
Runtime Compiler 

TAS-Plus gives you power where it 
counts. You can store up to 65,000 
records, open up to 16 files at a time and 
enter up to 10,000 characters per record. 
TAS-Plus even reads your old DBase files. 


program for you. Ybu can even paint 
using different colors or graphic 
charaaers. And custom reports are just 
as easy. 

TAS-Plus has over 86 commands and 
200 options available in its Source Code 
Editor, so you won't run out of room to 
grow. 

Easy to use features 

Add new databases quickly and easily. 
Add, change or delete records without 
any programming at all. 

Browse through your database and see 
multiple records on the screen at the 
same time. 

Restruaure capability allows you to 
change existing databases without loss 
of any data. 

All this for Just *69 

TAS-Plus would b€ respectable at any 
price, at S69 it's awesome. 

30 day Money Back Deal 

TAS-Plus comes with a 30 day money 
back guarantee (less SIS handling fee). 
TAS-Plus is available for the IBM 
PC/XT/AT and fully compatible 
computers. TAS— Plus Accounting 
applications available. 

Order Today 
1-aOD^4&^258 

Call our Toll-Free Hotline. Use your 
VISA, MasterCard or American Express 
to order today. For Information or 
Washington residents call 
1-206-644-2015. 

The foHowing are registered trademarks of these companies: TAS^lus. The Accounting Solution. Business Tools. Inc: DBase 
III. Ashton-Tate; CP/M. Digital Research; IBM PC/XT/AT, International Business Machines Corp; QuickCode. Fbx&Giiler; Clipper, 
Nantucket Inc. * Copyright 1986 Business tIxtIs, Inc. 
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TAS-Plus 
writes the 
program 
for you 

With TAS-Plus, you can start building 
professional database applications on 
day one. Just "paint" the screen the 
way you want and TAS-Plus writes the 
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■ USER-TO-USER 






iPtoqcAS t« .-oaMO tvo gtdngi 


(CAM «( will b* iqnerwd in tbi 

coaparlaon 

ifot uaa in batch tilaa foe coaiiarlng ttrtnga 

tayntaa cowpaia atflngla^atringl 


} airotlavel 2SS • aaaa atrlng 


I ariotlaval • • Not aaaa att 

ing or ayntaa error 

MM i n i.rAi* 

far 



CB : coBpa ca , da i coapar a . 

ta t coaipare , aa t eoepate 


IMh 


laquata ataiaaan 



dotcall agu 

21h 

iDOS function call 

prnt. aitg oru 

••h 

jprint string comand 

atlt aqu 

4ch 

Iterelnate a proceaa 



Bi.aib ' 

(point to coeeind line 

cld 


teat direction flag to forward 

;aaarch for atat 

of fltat atrlnq 


•tact fleat atringi 


lodab 


jload byte off line 


al,* • 

(coepara to white space 


atact fic8t..atiln9 

llf so, haven't found beginning 


al.tdh 

icoepara to carralge return 

ja 

error 

lit so, Syntaa error 

dec 

ai 

|8I points to beginning of first string 


al 

laquata 01 to 81 


di 



ci.ea 

iptepate Cl for count 

laeaecb for anti 

a flrat atrinqi get length, and convert to uppatcaaa 

get.flrat atrlng 



lodab 


iload byte off line 


al,*»‘ 

icbeck If first equal sign 

ja 

equal Blgn 

llf ao, end of first string 


al,* ■ 

(Check If white apace 

ja 

white apace 

(if ao, also end of flrat string. 

'( then search for first equal algn 

f 

al.ldh 

icoopare to carralge return 

ja 

error 

}lf ao, Syntai error 

call 

uppatcaaa 

(Convert lower alphabetic characters 

1 to upper 

Inc 

CB 

(bwp counter 


gat.firat.atrlng 

(return to check again 

whita_a|>aca> 

lodab 


(load byte off line 

cap 

al, ■ ' 

jeoapsre to white space 


white apace 

llf so, loop again 
(Check If first equal sign 


al , • ■ • 

Jna 

error 

(If not, aytntaa error 

equal aiqni 

lodab 


(load byte off line 


al,'-' 

lebeck If second equal sign 

Jna 

error 

lif not, Syntaa error 

laaateh tor atar 

t of second atrlng 


ata 1 1_ ae cond^at c 1 nq I 

( ctmtinufsi 


lodab 


(load byts off llna 


al,' • 

icoBpata to white space 

3* 

atar t.seconTL act Ing 

llf ao, continue searching 

dec 

si 

|81 points to begining of second string 

push 

si 


sub 

bs.bK 

iclear BX register for count 

laearch tor entire second atrlng, get length, and convert to uppercase 

get second^strlngi 


lodab 


(load byte off line 


al,8db 

(COBpare to carriage return 

3s 

and_sa cond_B t r 1 ng 

llf so, and of second atrlng 

cep 

al,* ‘ 

icoBpare character to white space 

3« 

an^second_strlng 

llf so, also end of second string 

call 

uppercase 

iconvert lower alphabetic characters 



I to i^per 

Inc 

be 

ibunp counter 

jep 

get.second-Strlng 

irsturn to check again 

end_s«eondLstr 1 ng i 



cx.bs 

icoBpare If lengths of both atrlnga 



1 equal 

jna 

no.BStcb 

llf not equal, no natch 

pop 

al 

iCl points to beginning of 

1 second atrlng 

laet arrorleval ■ iss 

BOV 

al.lSS 


ospeb 

icoBpate both strlnga 

3» 


llf all chataetara equal. Batch 


1 has occured 

jep 

no.oatch 

ino aatch 

error 1 eov 

ah,ptnt_Bag 

iprlnt string function call 

NOV 

da, offset sync. sag 

(OX points to Syntax error Manage 

Int 

doacall 

(call DOS 

no.aatchi 



nov 

al.i 

tno Mtch or ^ntas error , set 



1 arrorleval • 

• nd, ufw 

ah.eait 

Iterninste prodesa function 

Int 

doacall 

(Call DOS 

sain endp 



(procedure to convert alphabetic characters to upper ease 

uppercase proc 

neat 



al.'a' 

ibelow lower case letter? 

3b 

liV?" 

lakip If so 


labove the lower ease? 

3* 

la_ upper 

laklp If so 

and 

al.Sfh 


•ov 

lsl-ll,al 

latore character 

la_ upper i 



ret 



uppercase endp 



synt.eag db 

'fyntax error* ,tdb, tab 

'!• 

eoapara ends 

start 

(Fif(ure4 ends) 


Figure 4: Assembly Uiitfiitafie listin^ifor COMPARE.COM. 


would require eight IF statements (testing 
for aBc, ABc. aBC. and so on) to exhaust 
every possible combination. This in- 
creases execution time dramatically. 

To speed things up. I wrote a simple as- 
sembly program called COMPARE.COM 
that compares two strings and ignores the 
case of the alphabetic characters. On re- 
turn, it sets ERRORLEVEL 255 if both 
strings are equal and ERRORLEVEL 0 if 
they are not equal or if a syntax error has 
occurred. After executing COMPARE 
.COM, your batch file may take appropri- 
ate action with the statement "IF ERROR- 
LEVEL 255 (do something)." 

To create COMPARE.COM. run the 
COMPARE. BAS program in Figure 3 or 
assemble the source code in Figure 4. 
Then to test COMPARE.COM. run the 
sample COMPTEST.BAT batch file in 


■ DOS makes it easy to 
control branching by 
passing parameters into 
batch files from the 
command line. 


Figure 5. At the DOS prompt type 
COMPTEST hello HELLO 

and it will respond with the mes.sage: 
The strings are equal. 


Vytenis Markevicius 
Chicago. Illinois 

IF ERRORLEVEL is a necessity in large 
batch files, and this lets you use words 
rather than single characters to trigger 
branching, making things far friendlier. 


UNFRIENDLYWARE 

While using some old BASIC software 
(called Friendlyware). I was curious about 
how one part of a program was written and 
discovered that the code was protected 
with the BASIC ",P" option. 

Ordinarily this wouldn’t be a problem 
since I knew about the two unprotection 
techniques described in User-to-User, 
Volume 4 Number 25. However, one pro- 
gram refused to be saved or even erased. I 
could unprotect and list its contents on the 
screen, but when I tried to save the unpro- 
tected version back to disk, all I got was a 
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Forms. No longer a headache. 


It’s frustrating. You need all sorts ot torms to 
run your business— but your word processor 
can't draw lines and your graphics program 
won't write. Now FormWora'* lets ^u create 
professional-looking business forms in minutes 
right on your PC— no pens, no rulers, no 
headache! 

Design forms. Easily. Choose from a variety of 
lines, symbols, and type sizes (including com- 
pressed type on most printers) to create custom 
forms or modify existing ones (up to 11' X 14'0 
Fill out forms. F’erfectly. Fill out custom or 
even pre-printed forms without accidentally 
crossing a line, using text edibng features like 
on-screen underlining, bold facing, jusbfication, 
and automatic word-wrap Powerful macros let 
mu insert "boiler-plate" text, jump from one 
blank to another, and more. 

Print the whole form. Or just the data. On any 
of nearly 100 printers, including HP LaserJet. 


Special Oflerl For just $95' you gel the com- % 
plele FormWorx system (including MonoGralx. 
JelWorx. and Replay! software), sample forms, 
and superb manual with tutorials. Plus tree 
telephone support So order today using Visa. 
MC. or check. Call 

1-800-992-0085 

(in Mass. 617-641-0400) 

'Includes normal shipping and handling. Add 
S6 tor foreign. COD. and purchase orders. 
Optional character editor for designing special 
symbols S35 extra 

Analytx International. Inc. 

,.£l= 1365 Massachusetts Avenue 
— ^ Arlington. MA 02174 


r<x 


1 





Requirements IBM PC witfi 320KB anj DOS 2.0 or hiqher ForrTMora. MonoGrafx. JetWoni. and Replay< are tfademarks of 
Anjlyh International. Inc CIRCLE 174 ON READER SERVICE CARD 

Attention all FX80, FXlOO, JX, RX, & MX owners: 

Yon already own half of 
a great printer 


Deeder 

inquiries 

welcome. 
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a USER-TO-USER 


echo off 

if %2l*«| goto oops 

conpare %1»%2 

if srcorlsvsi 2S5 90to natch 

echo The strings are not equal 

goto end 

match 

echo The strings are equel 

goto end 

loops 

echo The fornat raqulred let . 
echo COHPTBST STRINGI STRIIIG2 
tend 


Figure 5: COMPTEST.BAT batch file. Create 
COMPARE.COM and the batch file above, 
then type COMPTEST hello HELLO. 

“PATH/FILE access error” message em- 
blazoned across my screen. 

1 used PC Magazine's ATTR.COM at- 
tribute setting program and found the file 
was read-only. Removing this read-only 
attribute let me save it and made me realize 
that this combination of ”,P” and read- 
only protection could keep non-power us- 
ers from unscrambling files. 

Robert T. Collina 

Lake Hopatcong, New Jersey 

That's what the file attribute byte is for, 
and Charlie Petzold's terrific ATTR pro- 
gram lets you check and change any attri- 


B The combination of the 
“,P” option and read- 
only protection could keep 
non-power users from 
unscrambling files. 


bute anywhere. One note — if you didn't 
have ATTR handy, once you unprotected 
the BASIC program you could have easily 
saved it to another disk. 


SHARE YOUR DISCOVERIES 

Tell fellow users about your latest discov- 
ery through User-to-User, and we’ll pay 
you $50, plus an extra $25 if you submit it 
on a disk. If you send a disk , please include 
a printout to ensure against damage in tran- 
sit. Mail your contributions to User-to- 
User, PC Magazine. One Park Avenue, 
New York, NY 10016. dS 


Now for $79.95 you can own 
the rest. You see, today's new dot 
matrix printers offer a lot more. 

Like an NLQ mode that makes 
their letters print almost as sharp 
as a daisy wheel. And font switch- 
ing at the touch of a button in over 
160 styles. But now, a Dots-Perfect 


upgrade Wt will make your printer 
work like the new models in min- 
utes— at a fraction of their cost. 

And FX, JX and MX models wUl 
print the IBM character set, too 
Soi call now and use your Visa, 
MasterCard, or AmerEx. Don’t 
itplace your printer, upgrade it! 


1-800-368-7737 

In California: 1-800-831-9772 


6^. (Dots-Perfect) 

J^Dresselhaus 

837 E Aloste Ave, Gendora. CA 91740 Tel: (818) 914-5831 
An Upgrade kit for EPSON FX, JX, RX, & MX printers 

CIRCLE 295 ON READER SERVICE CARD 

MAGAZINE ■ OCTOBER 14. 1986 
337 


Sanwleof 
etterwllhaul i I 
Dots-PerfKt 


PC 





W« h«v* 1000‘t of Sottwaro and 
hardwara Uama In stock. Shlpmanta 
on almoal all llaina within 24 houral 


Call for programs 
not listed 



warehouse 



Technical & Other 
Info. (602) 246-2222 


TOLL-FREE ORDER LINE 1-800-421-3135 


FREEI UP TO $100 SOFTWARE FREE! 

With every purchase over $100.00 you can 
select one of the following MS/DOS 
diskettes at no charge. Please indicate 
choice(s). 

1. Blueberry I - 54 basic utility programs 
includes printer select, graphic genera- 
tion. etc. Retail value $10. 

2. Blueberry II - includes a banner genera- 
tor. a label maker and a checker game 
(requires graphics card). Retail value 
$ 10 . 

3. Print Select program - Assembly lang- 
uage program to select different type 
fonts, etc., or make your printer func- 
tion as a correctable typewriter - perfect 
for envelopes, notes, etc. Adaptation 
modules for popular printers included 
and capability to adapt any printer. 
Retail value $40. 

4. Deposit Program Compiled DBase to 
list and total cash, checK, bank card for 
bank deposit and keeps history - Deve- 
loped for our corporate use • Super Pro- 
gram! (source code available). Retail 
value $^. 

Select an additional diskette for every 
additional purchase of $150 or purchase 
over $500 and receive all four at no charge. 


DATA BASE MANAGERS 

Clipper $334 

Clout 2 117 

Condor III 310 

Fox and Qeller Outckcode 130 

Fox and Qeller Ouickreport 130 

Knowledgeman II 290 

Nutshell Flier 89 

Powerbase 2.2 212 

PFS: File 70 

Q4A Call 

RBase System V 332 

Think Tank 92 

Wordtech DBase 3 compiler 419 

WORD-PROCESSINO 

Easy (Micro Pro) 00 

Leading Edge w/Merge/Spell 78 

Microsoft Word 3.0 282 

Multimate 3.31 Call 

Multimate Advantage Call 

Peachtext 5000 148 

PFS: WrHe 70 

Volkswriter 3 109 

Webster Spell Checker 37 

Word Perfect 4.1 198 

Wordstar 102 

Wordstar Propac 233 

Wordstar 2000 233 

Wordstar 2000* 270 

SPREADSHEETS 

Microsoft Multiplan 100 

PFS; Plan 70 

Supercalc 4 Call 

VP Planner 49 

ACCOUNTING 

BPI AP. AR. GA. Payroll 299 ea. 

Cyma Call 

Dollars and $€mse 94 

Tobias Managing Your Money 94 


TCS. Big Four equivalent of Peachtree 
Series 4 • Specially augmented and cus- 
tomized for your IBM PC Terminal and 
Printer - GL. AR. PA. AP. CP/M-80. CP/M- 
86 for PC XT. DOS 1.1. 2.0. 

Each Module $05 For All Four $249 


r — INTEGRATED 

Enable Call 

Smart Software Call 

TRANSFER PROGRAMS 

Crosstalk XVI 09 

Direct Access 89 


Hayes Smartcom II $68 

Microsoft Access Call 

Move-lt 79 

Remote 89 

GRAPHICS 

Chartmaster 205 

Energraphics 2.0 269 

Fancy Font..,,, 129 

Fontrix 99 

Microsoft Bus Mouse 107 

Microsoft Flight Simulator 28 

PC Mouse VWOR Halo II 106 

Printshop 33 

Signmaster 132 


INCREDIBLE VALUEI 

Nationally advertised boards for IBM PC 
and most compatibles at giveaway prices. 

1 year warranty 

Keyboards (similar to 5151) $70 

Monochrome Board w/Printer Port.. $79 
Graphic Board with parallel port 

(similar to Hercules Graphics) $85 

Expansion Board 0 to 576K $42 

Multifunction Board w/game port 

(similar to AST Six Pack) $89 

Four Drive Floppy Controller $45 

Color Card without printer port $79 

Color Card with printer port $89 

MULTITECH Turbo IBM Compatible Com- 
puter 2S6K. dual drives. 8MHZ. Ports- 
parallel, -serial-clock. 5151 type 
keyboard, graphics board (similar 
to Hercules), morx) monitor. DOS 3.1 
6 month national (TRW) warranty . . Cell 


LANGUAGES 

Lattice C Compiler 3.0 Call 

Run C Professional 135 

Microsoft C Compiler 249 

Microsoft Fortran 195 

Microsoft Macro Assembler 84 

Microsoft Pascal Compiler 166 

Microsoft Quick Basic 55 

UTILITIES 

Carbon Copy 115 

Copy II PC 19 

Copy II PC Board 79 

Copywright 42 

Oesqview 59 

Fastback 85 

Microsoft Windows 56 

Norton unities 3.1 49 

PC Tools 19 

Prokey 4.0 72 

Superkey 39 

PROJECT MANAGEMENT 

Microsoft Project 219 

Super Project Plus 239 

HARDWARE 

HARD DRIVES 

Bernoulli 20 MB It ht. w/Controller .... 2077 

Fiiecard 20 MB 555 

Seagate 20 MB Internal w/Controller ... 399 
Seagate 30 MB w/Controller 479 

MODEMS 

Hayes 1200 Call 

Hayes 12006 w/Software Call 

Hayes 2400 599 

Practical Peripheral 1200 125 

U.S. Robotics Courier 2400 359 

U.S. Robotics Password 1200 180 

r R AM ■ 

64K 150NS Chips (Set of 9) $10.80 

256K Ram Chips Of 9) 27 


BOARDS 

AST Advantage 329 

AST Sixpack (384K) Call 

Hercules Color Plus 182 

Hercules Graphics Card 299 

J RAM III (Tall Tree) Cali 

J RAM III AT (Tall Tree) Call 

J Lazer (Tall Tree) Call 

Paradise Auto Switch 

EGA Card 359 

Paradise Five Pak 99 

Paradise Modular Graphics Card 249 

Sigma Maximizer Multifunction 149 

STB Chauffeur Board 185 

STB EGA Plus Call 

STB Mono Board Call 

AB Parallel Print Switch w/cabies 75 

Mini Micro Parallel Print Buffer 69 

IBM 135 Watt Power Supply 59 

COMPUTERS 


Multitech 900 Accel - IBM AT Compatible. 
51 2K, expandable to 1 MB on the mother 
board, one 1.2 MB drive. 195 watt power 
supply. MS/OOS 3.1. clock, 6 or 10 MHZ 
key selectable, soft white monitor. AT 
style keyboard. 1 year national (TRW) 
warranty Cali 


Corona PC 

..Call 

Sperry PC Mono 256K Dual 

Drive 

Serial Port. Clock. MS/DOS 2.11 

..Call 

ABBOTT TURBO PC 


IBM Compatible Computer. 4.77 MHZ or 
7.47 MHZ, AT style keyboard, 640K, dual 

drive. 135 watt power supply 599 

or with 20 MB Seagate Harddrive . .970 
6 month limiteij warranty 


Sharp Portable Call 

PRINTERS 

CITIZEN 

MSP-10 285 

MSP-15 385 

MSP-20 325 

Citizen 120D 185 

Premiere 35 Daisywheel 469 

CANNON User 1939 

EPSON - Call on all models 
NEC 

8050 1098 

P5 Parallel 995 

P5 XL 1126 

Elf 360 398 

OKIOATA - Call on all models 
PANASONIC 

1091 235 

1092 299 

1592 435 

KXP3151 399 

STAR MICRONICS - Call for prices 
TOSHIBA 

P351 969 

P341 768 

MONITORS 

AMDEK Call lor price 

Multitech RGB 259 

NEC Multi Sync 565 

Samsung TTL 72 

Taxan 121 Green Call 

Taxan 122 Amber Call 

Princeton Max 12 159 


TffIMS: Md 3S for COD. orders. Shipping on most 
software is $5.00 A2 orders -6.7S sales tax. Personal 
check - allow fourteen (14) days to clear Prices are 
subject to change We accept purchase orders from 
authorized companies All returns are subject to a restock 
fee We do not guarantee compatitHiity 


No Charge for MoeterCerd or Vlea 


TOLL-FREE ORDER LINE 1-800-421-3135 
WAREHOUSE DATA PRODUCTS 
2701 West Glendale Ave. • Phoenix, AZ 850S1 


ton 7 1 Jl. II 110 r.X UT. ' Mi. nin Fn 
sartn HUB ui u un P.I. 


P R () 0 L' C T I I T Y 


CHARLES PETZOLD 


PC TUTOR 



How to react to CHKDSK error messages without tranquilizers, moving files from one 
directory to another, and controlling multiple line feeds. 


IVIESSAGES FROM CHKDSK 

I recently tried to save a file from my 
spreadsheet and couldn't do so because 
there was not enough space on the floppy 
disk. I had thought there were about I70K 
free. When I got back to DOS. I found that 
DIR reptrrted that 1 had 0 bytes free. 1 ran 
CHKDSK with the /F parameter to .see 
what was going on and discovered that my 
files had become cro.ss-linked and that I 
had .some lost clusters. CHKDSK then cre- 
ated a series of .CHK files that filled up the 
test of the disk. 

How do files become cross-linked and 
what can be done about it'.’ What is the 
stuff stored by CHKDSK in a .CHK file? 
Richard Teich 
Los Angeles, California 

Almost nothing on the PC is as terrifying 
as seeing a list of unfamiliar messages 
from CHKDSK. Sometimes the messages 
indicate very serious problems with the 
data on the disk and sometimes not. 

Among other things, CHKDSK cheeks 
for consistency between the disk’s directo- 
ry entries and its file allocation table 
(FAT). The FAT is a map of the disk that 
shows how the disk’s clusters are chained 
to link the data in each file. 

When you get a ’’lost clusters” mes- 
sage from CHKDSK. there’s usually not 
too much to worry about. What it means is 
that an area on the di.sk has been alltn ated 
for a file but that the file was never proper- 
ly closed. The lost clusters are orphaned: 
the FAT says they’ve been allocated, but 
they don’t belong to any file. This some- 
times happens if the program creating the 

PC 


file terminates abnormally or runs out of 
disk space and doesn ’ t clean up afterward. 

If you run CHKDSK with the IF param- 
eter. it converts lost clusters to files in the 
root directory and gives them the e.vtension 
.CHK. If your normal files are missing 
something, that data could be in one of the 
.CHK files. You cun take a look at the 
.CHK files with the TYPE command, hut 
unle.ss they ’re in ASCII format and came 
from a word prtKessing dtH ument, you 
probably won’t be able to do much with 
them. If you’re missing entire files from 
your directory, these .CHK files may cor- 
respond to the mi.s.singfile.s. This might he 
the result of having a damaged directory. 
In such a case, the FAT still allmates 
chained clusters as if they belonged to a 
file, hut the directory doesn’t indicate 
where the chains begin. 

Messages from CHKDSK indicating 
’’cross-linked files” are cause for more 
concern. Cross-linking means that the 


■ You can create a cross- 
linked FAT and a mangled 
directory by replacing a 
disk before typing an 
answer to an “Abort, 
Retry, Ignore” message. 


FAT s cluster clwin for tw o or more files 
intersects at some fwint, so that some clus- 
ters seem to belong to multiple files. In oth^ 
er words, your FAT or directory has prob- 
ably been badly mangled. Although cross- 
linking is relatively rare, it can be caused 
by gremlins (i.e., a power surge or line 
drop during a disk write operation). In the- 
ory. gremlins strike randomly, but in prac- 
tice they do their thing only to your most 
important files. 

Watch out for this easy-to-tnake mis- 
take: You can easily create a cross-linked 
FAT and a mangled directory by replacing 
a disk before typing an answer to an 
"Abort, Retry. Ignore" mes.sage. (I’ve 
done this a couple times, and each time 
I’ve become furious with myself because / 
should know better.) Say you re in a pro- 
gram and try to save something to a floppy 
disk that has a write-protect tab. DOS tries 
to write to the disk and then displays a 
"Write Protect Error" message followed 
by "Alx)ri, Retry', Ignore." Instead of tak- 
ing the write-protect tab off the disk (may- 
be you’ve just realized that the disk is the 
wrong one), you choo.se to put in another 
disk and press R for Retry. You can now 
kiss that data ginnibye. 

The problem is that DOS has already 
read FAT and directory information from 
the disk and modijied that information be- 
fore trying to write it Ixtck to the disk. It 
displays the "Abort, Retry. Ignore" mes- 
sage only after it fails the write operation. 
When you hit R to indicate Retry. DOS 
doe.snt know that the disk has been re- 
placed and thus writes the modified FAT 
and directory (or part of it) that it’s read 
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into memory from the original disk onto 
the new disk. 

Can such disks be recovered? Some- 
times you can salvage pieces of fdes using 
The Norton Utilities and piece them back 
together, hut it’s hard work and you need 
to know what you're looking for. The best 
protection is making frequent backups . 


FOES ON THE MOVE 
Tve been trying to create a batch file to 
“move*' a file from one directory to anoth- 
er. The problem seemed simple enough at 
first, but my difficulty is error detection. I 
don’t want to delete the file from the origi- 
nal directory until I'm sure the copy went 
without error. How can I do this? Is it rea- 
sonable to do this in a batch file? 

Mark Wager-Smith 

Walnut Creek. California 

Batch fdes are not adequate when error 
checking is crucial. While .wme DOS pro- 
grams return error codes that can be used 
with the batch file ERRORLEVEL 
keyword. ERRORLEVEL does not work 
for the internal DOS commands such as 
COPY. 

Moreover, there are definitely better 
ways to do this particular job. Moving a 
file from one directory to another on the 
same hard disk does not require copying 
the file and then deleting the original. 
While the DOS REName command does 
not allow you to do so. there are DOS 
function calls that let you ‘ 'rename’ ' a file 
by changing its subdirectory path. This 
process changes only the directory' entry 
without moving the contents of the file. 

John Dickinson’s REDirect program 
(Programming/Utilities, Volume 4 Num- 
ber 4) makes use of these DOS function 
calls, and it conveniently supports global 
filenames. If you have a modem, you can 
download the RED program from PC 
Magazine's Interactive Reader Serx'ice b\ 
calling (212)696-0360. 

The Power User column in Volume 5 
Number 3 shows a number of alternative 
C, Turbo Pascal, BASIC, and assembly 
language programs to “move" files from 
one directory to another and to rename 
subdirectories (a similar job). [See also 
John Dickinson's RENDIR.COM in our 
Programming/Utilities column. Volume 5 
Number 7 — Ed. ) One of these Power User 


approaches u.sed a combination of a batch 
file and the BASIC NAME command, 
which (unlike the DOS REName) allows 
files to be ' ‘moved. ‘ ' The batch file ( which 
you can call MOVEDIR.BAT) is small 
enough to be repeated here. It creates a 
one-line BASIC instruction containing the 
NAME command and then loads BASIC to 
execute that command: 

ECHO NAME •%!" AS “%2* >TEMP.TMP 
BASICA <TEMP.THP 
DEL TEMP.TMP 

To move a file from one .subdirectory to an- 
other, just enter 

MOVEDIR C:\DIRl\PILENAME C:\DIR2\FILENAME 

Neither Dickinson s RED nor this .BAT 
file apprwich will let you move files from 
one drive to another, however. 


TOO MANY LINE FEEDS 

We have a Radio Shack TRS-80 Model III 
that is being retired in favor of an IBM PC 
AT, but we'd like to use the TRS-80 Dai- 
.sywheel II printer with the AT. It is quite 
compatible except for extra line feeds. It 
seems that the AT is putting out carriage 
returns plus line feeds at the end of text 
lines and that the printer automatically 
adds a line feed every time it gets a carriage 
return. Result: double line feeds. There are 
no switches, internal or external , to disable 
the printer's automatic line feed. Is there a 
way to turn off the line feeds the AT sends 
through the parallel port? 

Thomas R. Harrington 

Washington, D.C. 

With PC software and printers, it's pretty 
standard these days that a carriage return 
(ASCII ODh) returns the printhead to the 
left column and a line feed (ASCII OAh) 
drops it down one line. However, some 
older printers (generally daisy wheels) 
cannot do carriage returns without line 
feeds. Sometimes the.se printers ignore a 
line feed that immediately follows a car- 
riage return, but often they do not. 

Let me also defend the AT from the 
charge of sending out extraneous line 
feeds. The only place the AT itself e.xplicit- 
ly writes a carriage return and line feed se- 
quence to the printer is in the BIOS Print 
Screen routine. Otherwise, the AT BIOS is 
just doing what it's told, and mo.st pro- 
grams tell it to print carriage returns and 


■ After you run NOLFS 
■COM, line feeds will 
be blocked from 
reaching the printer. 


line feeds to go to a new line. When you 
echo .something from the .screen to the 
printer (with a Ctrl-PrtSc), DOS and the 
BIOS will send carriage returns and line 
feeds to the printer, but that' s only because 
these same characters are aiso being sent 
to the .screen. 

If you' II he doing most of your printing 
from applications programs, you may be 
able to configure the programs to .skip 
down to a new line with just a carriage re- 
turn. Many programs that do printing 
have .some wwy to turn off line feeds. For 
instance, in 1-2-3. Release I A. it’s a sim- 
ple matter of e.xecuting a (Worksheet Glob- 
al Default Printer Auto-LF Yes. (Actually, 
considering that this option is buried six 
levels deep in the menu, maybe it’s not 
.simple, but it' s definitely possible.) 

If all else fails. tr\' the brute force meth- 
od. U.sing Figure I and DEBUG, you can 
create a small resident program called 
NOLFS, which stands for "No Line 
Feeds." Once loaded, this program sim- 
ply blocks all line feeds (ASCII OAh) from 
going out to the printer. 

To create the e.xecuiable program, type 
the lines shown in Figure / into an ASCII 
file called NOLFS. SCR. Then execute 

DEBUG <NOLFS.SCR 

This Mill create the executable NOLFS 
.COM. (As an altentative you could load 
DEBUG and type in the lines shown in 
Figure I directly.) After you run NOLFS 
.COM, line feeds Mill be blocked from 
reaching the printer. If you have your 
printer set up for LPT2 rather than LPT I, 
change the line reading 

CMP DX.0 
to 

CMP DX.l 
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Executive Writer 

a.05 

Abilty 

200.95 

F-16 Strike Eagle 

19.45 

Ancient Art of War 

25.00 

Family Roots 

149.95 

Addition Magician 

24.90 

Fktanoksl Ckbk. 

31.95 

Algeblmlar 

25.05 

FMhcalc 

99.95 

Algabra 1 thru IV 

as. 20.05 

FUghtSimiilaler 

29.00 

AlphabatZoo 

10.05 

Fenbiz 1.5 

14.05 

Amazon 

27.40 

Fenwaks 1 thru 13 i 

«. 13.00 

Archonlorl 

22.45 

FOrtwi Compiler 

244.95 

ASCIEiprm 

13L0S 

Fraciion Factory 

15.98 

B«k Sboft Writer 

e.so 

Frameirorkll 

309.95 

Baron 

29.50 

Gate 

20.45 

BaaicCompaor 

279.95 

Gem Draw 

99.95 

Baoic kitarpratar 

244.95 

Gam Desktop 

20.H 

Boston Com. DM 

55.95 

Got Organized 

74.05 

BPI Acc. PayaWo 

414.95 

Ghostbustsrs 

22.00 

Acc. Rocolvablo 

414.16 

Goran Bridge 

81.05 

General Ledger 

414.95 

Graphics Magician 

34.95 

Invanlory Control 

554.95 

GRE (Harcourt Braes) 

59.95 

Job Cool 

SS4.|$ 

Hvwd Prot- Mvi. 

199.95 

Payroa 

414J$ 

TolM Proj. Man. 

259.95 

Time Aeceunttng 

554.9$ 

HitchNksr'sGuidl 

22.90 

Champ. Lead Run. 

23.9$ 

tiomsword 

40.05 

Chart Master 

245.00 

billdel 

26.00 

CP 

204.0$ 

in House Accounlmt 

99.95 

Clip Art Voi 1 

15.9$ 

Jsl 

32.75 

CilpArtVe.2 

21J5 

KeyWorks 

49.95 

CM 

110.00 

Kids of Kays 

17.96 

Cobol ConyOii 

410.9$ 

KM Writer 

16.99 

CopylPC 

16.50 

Kindarcomp 

17.96 

Coniarstena 

CAU 

King's Outain 

26.00 

Crosstalk 

92.00 

Knowtadgeman 1.7 

236.96 

Cut 6 Paste 

23.00 

Knowledgtman 2.0 

319.95 

Cutthroats 

23.09 

Load Runner 

16.66 

Oats Baoa Minsgor 

130.05 

Lohia 

CAU 

Dalabeaa Mgr. 1 

1M.95 

Magic Spalls 

22.96 

dBaaaM^ 

419.05 

Managing Your Monty 104.95 

DaadBne 

2S.00 

Mask Parade 

27.96 

Daadkna Managar 

104.05 

Mattering the SAT 

104.96 

dOraphlll 

139.00 

Mattsrtype 

22.50 

Olsgrammastar 

225.00 

MtthBlaittt 

20.50 

Disk Oriva Analyzer 

21.05 

Micro Cookbook 

21.45 

DolMalSanae 

104.M 

Micro Lg. Basebtti 

22.50 

Dev Jones Con. 

34.95 

Mere Lg. Mngrs. 

2150 

Dr. Hale 1 

74.95 

Micro Lg. Team Disk 

1195 

DutflIM 

«.50 

MIcroaoftAccoca 

1R9$ 

EartyOamti 

15.95 

C Compilar 

349.95 

Easy 

97.50 

omu 

299.95 

Easy as ABC 

20.95 

Off. Wraer/SpsBer 

249.95 

Emstaki Writer 

N.95 

Pro)ael 

249.95 

Electric Disk 

214.95 

Word 

239.95 

eiabla 

499.95 

Windows 

69.95 

Enchantof 

23.09 

MHHonairs 

29.50 

Esp Slattatici 

554.95 

HkM Forewr Veyag. 

90.K 




Songwriter 

23J9 

Hktd Over Minora 

41 .gs 

Sorcerer 

26.00 

Mind Prober 

34.95 

Speed Readerb 

37.50 

Mott Amazing TMng 

22.95 

Spaetfwy 

104.95 

MuKkntteU 

229.95 

Sptttagraph 

27.95 

Advantage 

MuWplan MS«OS 

279.95 

119.95 

SpaHbraaksr 

SpelKcopttr 

34.95 

23.50 

Murder by the Dol 
M usic Construction 

21.99 

24.99 

Squire 

Stareross 

29.00 

21.99 


PfS:Aec«s 

PfSrFHs 


U.9S 

M.tS 

24.00 

27.08 
27.05 
02.0$ 

50.08 
02.50 


SMtof th»Art 
Acc. PayaMc 
Acc. Rtntvible 


PF8: FIM Succttt 220.05 


PFS; Graph 
PFS:P1wi 
PFS: Proof 
PFS: Report 


02.50 
02.50 
50.05 
02.50 

PFS: Write 02.50 

Piece of Ciki yaih 21.05 

Pinball Conetnidiofl 23.00 

P to netf e li 23.00 

PrimKaeier 41.95 

Print Master Clip Art 27.05 

Print Shop 
Print Shop Or. 1 
Print Shop Reftn 


Svdgei 0 Financial 
General LaPosr 
Inventory Control 
Payroll 

Pro Time Billing 
Sales invoidno 
Story Machine 
Story Makar 
SuperCalc3 
Suparicey 
Suspect 
Suspended 


35.05 

22.05 
12.25 

244.05 

60.95 

59.05 
00.95 

130.00 

64.95 

540.95 

339.95 
22.75 

49.05 
00.05 

92.00 
27.40 

33.00 

104.95 

Satrms « 360.95 

Svgenlll 17.28 

Sat fiircaurt Brace) 45.00 

Sal (Barm's) 53.00 

gsistalhir 22.00 

Sefecl Write WP 101 00.95 

SevenCMNafOoM 25.45 

29.00 

44.00 

42.00 

100.00 

Snooper Trpa 1 or 2 22.95 


Proliay4.0 
OWckBMic 
OuiclECoda m 
OiddcCodeil 
Ouieksn 

QwHeiet 2.5 500 
R:BaB4SOOO 
Reeder Rabbit 


Randaz. w/Rams 
Report Cvd 
Ret. System 4-M 


ThMiTank 
TIgsra in Ota Sneer ' 
Time Is Money 
Transylvani a 
Traveling Sidekick 
True Basic 
Turbo Database TIta. 
Turbo Qameworks 
Turbo Lighting 
Turbo Pascal 3.0 


369.95 

369.95 
334.05 

334.05 

369.05 

360.95 

369.95 

534.95 

334.95 
17J5 

24.05 

239.95 

35.50 
26.00 
28.00 
CALL 

09.95 

27.95 

60.95 

24.05 

36.95 
04.00 

30.05 

37.50 

54.50 

36.50 


19.00 

29.50 

07.05 

28.50 

34.95 

69.05 

35.95 

Vollmrriter Dehua 3 141.50 
V.P. Planner 69.95 

Webelars Spall Checker 41 .05 

69.95 


mo Writer 
WkMer Games 


Witness 

Wizardry 


27.95 
21.45 
27.95 
22.00 
36.00 
27.50 

219.05 

214.05 

299.95 

359.95 

209.95 

Writing Buiineas Plan 34.05 

Zorfcl 

Zorkllorll 


Promettteus 12006 
Smartfflodem 300 
Smartmodam 1200 
S ma rtmedem 12008 
Smartmodam 2400 
System Card (I6K) 
System Card (2S6iQ 
Zoemt200B 
PRINTERS 


Wordstar 2000 
Wordst«2000* 


Star NX-10 
StarSG-tS 
SlvSO-10 
Stm 80-15 
StarSA-10 
StarSR-IS 


22.00 

25.00 


HARDWARE 


Accelerater Board 670.95 
Captain Beard (364K) 229.00 
CompuServe Stiner 
Copy I Option Bd. 

Oataease 
Diak Neieher 
FHprt-Flle 
Gamecard ■ 


21.9$ 
74.00 
t 7.95 
4.95 
10.95 
39 JS 


HercuMt Color Card 119.95 


Printer Stand 
Okidats 102P 
Okidslal93P 
OlMywTNer 2000 
JuUSlOO 

Colored printer rbns 
Celer Paper Pack 
MONITORS 

Maonavoz MenNors 
Amdek Color 600 
Amdek Color 710 
Amdek Color 722 
Amdek Vidso 31 OA 


CAU 

394.99 

344.99 
474.90 

494.09 

594.09 
344.95 

16.95 

399.0$ 

550.05 

664.05 

424.05 
CAU 
12.05 


CAU 

414.95 

579.95 

635.95 
143.00 
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SILICON EXPRESS 

5955 E. Main St. Columbus, Ohio 43213 
1-614-868-6868 


YOUR ORDER FORM 

SILICON EXPRESS 

5955 E. Main Street Columbus, Ohio 43213 


ADDRESS . 
CITY 


CHARGE CARD # _ 


-ZIP. 

_ Exp. Dale _ 


QTY. 

DESCRIPTION 

PRICE 










Compu 

Phone 

er Typm SHIPPING 


Mo ’ TOTAL 



No additional turcrmree on Meelercard. Vise, or School purchutorders Personal d 
anow 2 wetka SMpptna charges are S3.00 minimum. Onu residents add state 
lex Prices subiect to change withoul nodes. 


Copyfighte<^ 
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HUD DISKS & TAPE BACKUP ■ GENTECH STUDARD 


ATftT63002S6K.2Dr.Mono 
640K.10MB.Mono 
NEW! SHARP 7000 Portable 
TOSHIBA PORTABLES 

1100PLUS.640K.2Dr 
3l00sp. 10mb.&40k 
HEWI SPERRYm6asic.512K 
Ennan^ 1MB. 44M6 HD 



ELF-3S0 
NEC 3550 
OKIDATA 
ML-192 
ML-292 


S339 ML-193 
.S429 ML-293 

PANASONIC 

KX-P1091 $245 KX-P3131 
KX-P1080 S219 KX-P1592 
SILVEREEO EXP 500 800 
TOSHIBA 
321 341 351 


INTERNAL HARO DISK KITS 
FOR PC/XT 

PfaAM40 60MB SCALL 

SEAGAn.TANDOtt 

10/20 30MB $38a'459/789 

INTERNAL HARD DISK KITS 
FOR IBM AT 

PRIAM (30 mil) 

51/72MB $945/1199 

SEAGATE 30MB (40inll) $699 

MOUNTAIN HARO CARD 20 30MB SCALL 
PLUS KARO CARO 10 20M6 $535 689 

CORVUS All models SCali 

IOMEGA Bernoulli dual 10MB $1699 
IRWIN Tape Backup Systems 

Internal 10MB 20MB $459 575 

Eiterrral 10MB 20MB $599 740 

TALL6RASSTG5025 $CALL 

EVEREX BOMB Tape backup $899 

ARCHIVE 60MB Ext Tape $699 


PC256K.20r $1199 

PC256K. 10R.20MB $1599 

PC2S6K. lOr. 10MB. 

10 MB Tape $2099 

PC2S6K. 10r.20M6. 

10 MB Tape SCALL 

XT640K. 1DR. 30MB. 

60MBTM>e SCALL 

AT512K. lOr. 20Me. 

60 MB Tape SCALL 

AT512K.10r.60MB. 

60 MB Tape SCALL 

ITTXTRA 

XTRA-XPIII 512K,20MB $2114 

XTRA-22$6K.20r $969 

XTnA-32S6K.20M6 $1329 

XTRA-XL SCALL 

**^”pC6w20MB $1749 

PCS Enhanced . 20M6 $3399 

NECAPCItI 

H102MMono2Dr $1182 

H121C20MB. Color $1699 

H121CWAUT0CA0 $3699 

NEC APC IV 

H400 1 2MB dr (AT Compat) $2679 

TELEVIOEO 

TeieCAT 80286 20MB $2499 

PANASONIC 

Sr Partner 256K.2Dr $1199 

Sr Partner 256K. 10MB $1329 

Exec Partner $1649 

Busi Partner FX 200 20r $1099 

WANG 

PC-PK5 2 Dr IBM Emulation $2100 
PC-PK6 1 Dr. 10 MB. IBM EmulS3200 
VI/0A40512K.WPM015 $2100 

APC80286.512K. 1 2MBdr $2300 

ZENITH 

2F-148-42 $1050 

ZF-171-42 Portable $1679 

2F-158-52 20r $1439 


JUKI 5510 Color $399 

BROTHER Twinriter $899 

HR-15XLM1509 2024LQ $360 389 699 

EPSON 

FX-85. $375 FX-286 . 

LQ-800 $549 LQ-1000 

LX-80 $225 RX-100 . 

FUJITSU 0P2100 0P2200 
CANON Laser Printer 
NEC 

$389 P5 1*5X1 
$759 P6 P7 


PlOnCRS t DIGITIZTRS 


CALC0MP1043GT 
HOUSTON INSTRUMENTS 

TG1011 , $619 DMP-41.42 
DMP5152$3759 0MP-51MP 
OMP-29 $1750 DMP-56 



ROUND 

DXY-101 S420 DXY-800 $635 

OXY-880 . $914 DXY-980 $1196 

6TC0 All Models SCall 

HITACHI Tiger Tablet II $619 

SUMMAGRAPHICSSummasketch $399 
SUMMA6RAPHICS1812 $699 

lOLINE(AtoEsize) $3995 


MONITORS & TERMINALS 


$99 


TORCH TTL Green Amber 

AMOEK 

Video 300 300A 310A $125 130< 165 

Color600 722 $429 529 

MITSUBISHI All Models SCall 

PRINCETON GRAPHICS MAX-1 2E $1 75 
HX-12 HX-12E Sr-12 $469 509 599 

NEC 

MULTISYNC Color Monitor 
POWERGRAPHICS Monitor 
Advanced Color Monitor 

ROUND 

MB-121G'A.$109 MB-142 
OUME101G . . 

S0NYKV-1311CR 
TAXAN630 640. 

WYSE 

WY-30 WY-50 WY-75 $319 439 599 


$559 

$1099 

$569 

$269 
$329 
, $479 
$455 525 


$520 
$749 
$399 
$365 450 
$1999 


COMMUNICATIONS & NETWORK 


HAYES 

Smartmodem 1 200 '2400 $369 599 

l200SwSmar1comll $350 

NOVATION Smartcal Plus Ext $319 

PRENTICE POPCOM ClOO'XlOO $219 229 

PROMETHEUS Promodem 1200 $315 

NOVELL Networking SCall 

DCAiRM/LFastlink . SCALL 

ORCHID PC NETWORK $795 

NETWORK Smartcomll SCALL 


$489 

$579 

$189 
$460 
$219 699 


ASHTON-TATE DBase III . 

Framework 11 

COPYIIPC 

MICROPRO Wordstar Propak 
WordStar 2000 
MULTIMAH 
SSIWordperlecIv 4 1 
PFSiWntefile Plan Graph 


GEN TECH AT 
IBM AT COMPATI- 
BLE. 6MH2. 1 1 2MB DR. 
KEYB01PAR'1S£R.640K 
UPT01 MB ON BOARD $1395 

GENTCCHPC S495 

IBM compatible 8D88 
system unit 640K. 360KB 
drive, Keyboard 


AST Six Pack Plus 64K 
Advantage 
RAM page . 
EVEREXEdge 
HERCULES Graphics Plus 
Color Card 



$7929 


$2499 

$4965 

$4495 

INTEL Above Board PC'PS 

PARADISE 5-PAK 

ORCHID PC-TURBO 186 256K 


CONQUEST 

QUADRAM 

Expanded Quadboard 64K 
MicrotazerParPar16K 

Microtazer tl 

EPIC EGA w 64k 
SIGMA DESIGNS 
TECMAR Graphics Master 

TALLTREEJ-RAM3PC 

J-RAM3AT 

MEMORY UPGRADES 1-9 
64K Set CALL 

128KSel $5300 

256KSet $35 00 

8087-3 $119 

8067-2 . $159 

80287 $169 


SURGE PROTECTORS 

ONGUARD 6 outlet $22 

CURTIS Diamond'Emerald $33'4S 

NETWORK Wiretree1*lus S39'55 

KENSINGTON Masterpiece $95 

COMPUTER ACCESSORIES SCall 

DATASHIELDS-85S-100 59 69 

EMERGENCY POWER SYSTEMS 

DATASHIELD PC-200 $315 

SOU Mini SPS 400 $599 

TRIPPEUTE BC-425-FC $399 

OATASPEC Switchbox 2 way $49 


DISKETTES 3.S-DSDD S.ZSOSDO 

3M 

$30 50 

$19.00 

MAXELL 

29 00 

21.00 

FUJI 


17 50 

SONY 

36.00 

1700 

GOLDSTAR 


1390 

TDK 

27 00 

1500 

BULK OSDD 


65 


CUSTOMER SERVICE 


401 - 781-0020 


$419 

$419 

$29 

$239 

$259 

$229 

$225 

$85 


800 - 843-4302 

217 Broadway. Suite 615. NY. NY 10007 

Hours 9-8 EST. Monday-Saturday 

VISA. MASTERCARD. AMEX Accepted 

All returned non-deleclive merchandise 
are subject lo a 20S> restocfcing charge 
Genlech reserves the nght to change 
advertised paces 
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N NOLFS.COM 

A 


JMP 

lie 

Dw a 

,0 

CMP 

DX,0 

JNZ 

117 

CMP 

AH,0 

JNZ 

117 

CMP 

AL,0A 

JNZ 

117 

MOV 

AH,D0 

IRET 

CS: 


JMP 

FAR [0102] 

MOV 

AX, 3517 

INT 

21 

MOV 

[0102] ,BX 

MOV 

[0104] ,ES 

MOV 

DX,0106 

MOV 

AX, 2517 

INT 

21 

MOV 

DX,11C 

INT 

27 

R CX 

136 



w 

Q 

Figure 1 : //* vou have a printer that insists on 
adding ils own line feeds to carriage returns, 
vou can fix the problem by creating 
NOLFS.COM from this DEBUG script file. 

If you want this program loaded every time 
you boot up your machine, pul it in an AU- 
TOEXEC. BAT file. 

Since NOLFS blocks all line feed char- 
acters. it will interfere with any primer 
control sequence that uses an ASCII OAh 
as part of the sequence. Getting around 
this problem is much more complex. 

PC users who have dot matrix primers 
that exhibit tendencies similar lo those of 
Mr. Harrington' s daisy wheel could also 
use NOLFS, but be aware that it will inter- 
fere with graphics priming. Dot matrix 
primers almost always have a DIP switch 
to turn off automatic line feeding, howev- 
er. That's definitely the best way to fix the 
problem. 


ASK THE PC TUTOR 

The PC Tutor solves practical problems 
and explains points of general interest. To 
see your questions answered here, drop a 
line to PC Tutor, PC Magazine, One Park 
Avenue, New York, NY 10016. El 
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SERVICE 


CARD 


READER 




INPmMATm! 


Of all the products advertised in this issue 
ot PC Magazine, there are dozens you'd 
probably like to know more about. Hand- 
fuls you might be interested in buying. 

Now you can have pertinent, compre- 
hensive information about these prod- 
ucts right at your fingertips, and it won’t 
cost you anything. Only a minute of 
your time. 

The manufacturers and distributors of 
these products have colorful and infor- 
mative literature available. If you’re inter- 
ested in receiving these brochures, PC’s 
Reader Service Program can help. 

Simply follow the instructions 
described below and PC will forward your 
requests for information to the appro- 
priate advertisers. Before 
you know it, you’ll have a 
complete and handy 
product reference file. 

While you are looking 
through PC Magazine 
take advantage of this 
handy flip-open card to 
circle the numbers as you see products 
that interest you. 


Getting free information about 
products advertised or mentioned in 
this issue of PC is as easy as 1-2-3. 

I Each od in the magazine includes a 
reader service number. (These num- 
■ bers are repeated on the advertiser 
index, as weil.) if you'd iike more informa- 
tion about the product or products 
described in a particular ad or feature, cir- 
cle the corresponding number on the 
attached card. 


2 . 

3 . 


Fill in your name and address in the 
space provided. Please: only one 
card per person. 

Mail the card today . . . it's postage 
paid. And watch your information 
file begin to grow. 


NOTE; This card is to be used for product 
information or subscriptions only. Editoriai 
inquiries should be directed to PC Moga- 
zirve. One Park Avenue. New York. NY 10016. 

Now is also an ideol time to become a 
PC subscriber. See the bock of this cord for 
details about our special offer for new 
subscribers. 


MAGAZINE 







IF YOU AREA 
PROFESSIONAL PC 
USER... 

IF YOU SEE THE 
PC AS AN INVESTMENT 
ORIMPORIANT 
BUSINESS TOOL... 

IFYOUWANTTO 
MAXIMIZE YOUR PC 
PRODUCTIVITY... 

HERE IS A SPECIAL 
OFFER YOU WONT WANT 
TO MISS! 


Now you con receive one year (22 issues) of 
PC Magazine for only $24.97 — save 62% off 
the single copy price! 

The money PC will help you save will 
cover the cost of your subscription more than 
ten times over! 

How? 

In PC Magazine, you'll find in-depth and 
thorough product reviews that will help you 
make informed and appropriate buying 
decisions. 

You'll learn about innovative applica- 
tions . . . project management, communica- 
tions and graphics ... and how to put them to 
use on your PC. 

You'll hear Industry news first-hand, and 
how forward-thinking professianals are using 
their PCs to further their business goals. 

What's more, you get all this information 
every two weeks, giving you a decided 
edge over colleagues who rely on a monthly 
publication. 

Your subscription to PC is your guarantee 
of the most up-to-date and comprehensive 
coverage of innovations and applications 
that will help you maximize the performance 
of your PC. 

So don't miss out. Act now on PC's special 
ofter and get one year (22 issues) for only 
$24.97. Fill out the attached reader service 
card and check the subscription box. Or, 
call toll free, 1-800-852-5200, 




80386 ST 


Reid Upgradable As Soon As Ibe 


Is AMoHoble Rom Intel 


ST/286-12 


« 995 . 


MOTHER 
BOARD 

ST for Supwior T(‘chnolog\' 

10 MHz 

One Year 
Warranty Against 
Manufacturers Detects 

Standard with intel 80286 

Optionai Upgrade to intel 80386 12 MHz 

Up to 640K Ram on Board OPTIONAL 

Clock/Oalendor with Battery Back-up 

Complete with Diagnostic and Enhanced Set-up Software 

Documentation Inctuded 

Fits XT and AT Cases 

Supports AT and XT Boards 

Runs All Major Sottware Written 

For the IBM PC, PC/XT and PC/AT 

Available for Immediate Delivery 

Made In the U.SA 


CCI ST/286-12 ■ 

ST for Superior Technolog\ 

* 1995 . 

One Year 
Warranty Against 
Manufacturers Defects 



10 MHz 
Standard 


Available for Immediate Delivery 
12 MHz 
OPTIONAL 

INCLUDES: ST/286-1 2'" Mother Board, 640K of Rom, 1 .2 
Meg Floppy Drive, Western Digital Combined Floppy and 
Hard Disk Controller Card, AT Keyboard, 192 Watt Power 
Supply, Clock/Calendar with Battery Back-up, Intel 80286 
Processor, Diagnostic and Enhanced Set-up Software, 
Documentation. 


HARD DISKS 


20 MEG SEAGATE KIT tor XT 

Western Dig. Controller, Cobles, Sollware, 
Mounting Hardware 

30 MEG SEAGATE KITIW XT 

Adoptee Controlter, cables. Sotlwore, 
Mounting Hardware 

20 MEG SEAGATE tor AT 

40 MS voice Coil, Cables and Ralls 

30 MEG SEAGATE lor AT 

40 MS Voice Coil, Cables and Ralls 

40 MEG SEAGATE for AT 

40 MS Voice Coil, Cables and Ralls 

60 MEG PRIAM for AT 

28 MS Voice Coil, Cables and Rails 

86 MEG TOSHIBA for AT 

23 MS Voice Coil, Cables and Rails 


H45 

*505 

*569 

*675 

*799 

*1475 

*1695 


CCI ST/286' 

ST for SuptTior Tpchnologv 

* 1495 . 

One Year 
Warranty Against 
Manufacturers Defects 



If ■ 

Available for Immediate Delivery 

8 MHz 0 Wait Stales 
Norton Utility Rating of 9.2 
INCLUDES: ST/286''' Mother Board, 1 Meg of Ram, 1.2 
Meg Floppy Drive, Western Digital Combined Floppy and 
Hard Disk Controller Card, AT Keyboard, 220 Watt Power 
Supply, Clock/Calendar with Battery Back-up, B0286 Pro- 
cessor, Documentation. 


No charge for UPS ground 
shipping No surcharge for 
MasterCard or Visa Add 5% 
sales tax if a Florida resident 
Warranty work requires proof 
of purchase and return 
authorization number 
Merchandise returned for 
credits subject to a 15% 
restockino fee 


CairiPJTER JUG, 

Sales Calls Outside Rorida 1-800-331-5150 BS 
1 7830 Stele Rood 9 • Miami, Florkja 331 62 
Sales Calls From Anywhere In Countiy (305) 651-5853 
Technical Support Colls (305) 651-0073 - Telex 51 0^00-7725 


Intel Hercules. Atronics. Western 
Digital Seagate Pnam and Toshiba 
are trademarks of their respective 
companies IBM, PC. IBM XT. IBM 
AT are trademarks of IBM 
Corporation Some quantities may 
delimited Computer classifieds 
reserves the right to substitute 
equivalent Items All prices are 
Subject to change without notice 
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HARDWARE 


e4K ■ 1S8K ■ S5BK 



□ 

R 

! A 

M 

(0 


80287-8 > 80287-3 
8087-3 ■ 8087-2 ■ 8087-1 

fljT 899 SOUTH COAST HIGHWAY 
LAGUNA BEACH, CA 92651 
€i.€CTflONics 4S7-BSaa 

CALL NOW FOR FREE CATALOG 
Oealer Inquiries Welcomed 


THE ULTIVUTE IN ACCELERATION 

X3 — $449 

USES NO EXPANSION SLOT! 
MORE RAM 200% 

DUAL PROCESSING 
PROCESSING POWER 200% TO 800% 
HIGH PERFORMANCE I/O 15,000% 
WARRANTY 100% — 1 YEAR 
COMPATIBILITY 100% 
SUPPORT 100% USA 
TRAILRIDCE RESEARCH. KUC. 

14300 WEST 50TH AVE., GOLDEN, CO S0401 
303-441-9109 DEPT. 22 


9-Track Tape 
Subsystem 



MINISTREAMER” 

Now you can exchange data files 
between your IBM PC/XT /AT 
and any mainframe or mini- 
computer using IBM compatible 
1600 BPl 9-Track tape. Unit can 
also be used for disk backup and 
archival storage. Transfer rate is 
over one megabyte per minute on 
PCs and compatibim. Subsystems 
include T or 10 ‘/ 2 ' streaming tape 
drive, tape coupler card and DOS 
or X^Ia compatible software. 
Prices start at ^,555. 

OURLSTRRl 

9015 Eton Ave. . Canoga Park. CA 91 JOl 

Telephone: (818) 882-5822 

CIRO-t OS RkAJ)KR SERVICE CARD 



Oltei BraoOi ft Ttinij A*«Mlt 
OMbn >nrtriii WtkMM • Ftae Pm lid AvaMta 

818 / 706-8602 

PhoM Cndi A<aMlt vath IM PimImh 
Sdwffiern Cok^omia 800/447-7425 


Disks ’n Things 



ONE COMPUTER & TWO PRINTERS? 





Stop Plugging 
& Unplugging! 

use your choice of TWO 
printers from ONE parallel 
cable with the simple flick 
of a switch. 

Model #2100 

One Parallel Plug In . . . Two Parallel Plugi OutI 


* 65 “ 

Plus $3.25 
Shipping 




30 Day 
Money Back 


Connect aiw Standard Centronics Parallel Cable directly to the switch. 
Two ZW cables (included) attach to each pnnter. 

Simply Cali 1-800-T0-ASK-U$! 8am spm pst 
800482-7587 

(Ca 815/5674067) 

Tfl OfdarWnte or call Tipz Direct, tnc. Visa/MC or Money 
Orders please Shipping within 46 hrs. via UPS. 

Oftenng a FULL LINE of Switches. Cables. & Accessories 

P.O. Boi 690, San Francisce, CA 94101-0690 

CIRCUi 552 ON READER SHRVK'E CARD 




1 DYNAMIC 

RAMS 

41256 

100ns 

$4.85 

41256 

120ns 

$3.25 

3^41256 

150ns 


4164 

120ns 

$1.40 

V'4164 

150 ns 


4464 

150ns 

$3.95 


■ Mocisioee 

8087.2 

8087-3 

•0217-3 

802874 

VM 

VM 

■ SUnC tAhO 
63641M3 

Tr wa i 


8mH2 31M.OO 

SmH2 $1(500 

6mKI imoo 

Bmw 3CAU 
8mH2 3 12.71 

SiT«« I u oo 


ISOr* 


I 2«S 


27C3SA 

27256 

27128 

27C64 

2764 

2732A 

SIOOO* 


?SOnt 3730 

250nt 38.30 

asOra 3596 

xnm uso 

?S0ra 35» 

2S0r« 34JS 


I.C. EXPRESS 


15358 VoMevBM 3 ,CitYOflndusftv.CA 91746 
Phori© 818 - 369-2688 (Mon-Fri • 8 - 5 ) 

OROE9 TOLL »EE 

(600) 892-6669 # (800) 662-8161 

OunoaCoMoma naiaa Coiono 

CAii fOP cumm mcis 6 voiuM dqcoim's 

l^iC69v*mlO'CaV'* nicai 9 * tuCfacf lochanoa* MrwrvmgnM' 310CO 

OCrw] ia»Oar«i njt 030 B SV io»» «> • 9>cti*'Ql LP$G«iM 35CI0 iPSAaimiirapI W) 

AU VCBCMVOSE s ion CkMUNIttO 

CIRCLE 579 ON READER SERVICE CARD 


■ ADVERTISING RATES AND 
INFORMATION: 


PC Magazine Directory 

Standard listings consist of a bold lead line (23 characters 
approx.); 7 lines of body copy (45 characters per line 
approx.); 4 lines for company name, address and 
telephone number. $265 per insertion — 4 issue mini- 
mum. Additional charge for extra lines and company 
logos. Adv. payment and frequency discounts available. 
American Express, MasterCard, Visa accepted. Copy 
subject to publishers approval. Send typewritten or 
printed copy, reproducible logo art (if applicable) and 
remittance to Kathryn Cumberlander, Classified Adv. 
Director Ziff-Davis Publishing Company, One Park 
Avenue, 9th Floor, New York, NY 10016. 

For additional information, assistance, or to place an 
order by phone, call collect (212) 503-5115. 
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HARDWARE 


MAGAZINE 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115. 


PC MAGAZINE 
DIRECTORY 


ADD-ON BOARDS 

FIXED DISK BIOS/BOOT 

FiXT boots Irom most popular Hard Disks— OA* 
VONG. XEBEC. IOMEGA. GT LAKES, etc Adds 
XT -like BIOS interlace to your disk tor PC. Se- 
curity. multiple volumes. reriKivat^ media sup- 
port opbonal. No-slot plug-in installation. Specify 
controller and computer with order $80-$200 
Add $3 shpg, CA tax. 



GOLDEN BOW SYSTEMS 
PO BOX 3039 
SAN DIEGO, CA 92103 
619/298-9349 


IEEE 488 CONTROLLERS 

The most respected name m GPIB interfaces for 
microcompulers offers you two IEEE 486 Con- 
trollers tor IBM compatible Personal Computers. 
Ziatech's experience guarantees you the best 
documentation and most eicient software 
avaAable Two-year warranty Call or write for tree 
information packet 

=||||ZIATECH 

l||l CORPORATIOfU 


ZIATECH CORPORATION 

3433 Roberto Court 

San Luts Obispo, CA 93401 USA 

(805) 541 -0486 ext 101 ITT Telex: 4992316 


COPY II PC OPTION BOARD 

Makes floppy backups of virtually all protected 
software lor the IBM (except (ho» ’protected' 
by physical disk damage) quickty & e^. Works 
on IBM PC/XT/AT, Compaq Deskpro/F^able. 
Zenith 150/151/158. 2S6K Tandy 1000. new 
AT&T's. Extra $15 cable required for Compaq 
Portable & Tandy 1000 Requires 1 360K drive 
& full slot. Just $95< 

Ceiitrdfbmt 

Scftware 

Central Point Software. Inc 
9/00 SW Capitol Hwy.iviOO 
Portland, OR 97219 
503/244-5782 


Teach your PC 
to print perfect Bar Codes* 


\ 


*with big characters on 
Epson/Okidata/IBM Printers 

• Labels for shelves, bins, shipping, inventory. 
Department of Defense - LOGMARS, 
AUTOMOBILE (AIAG) • Bar coded catalogs 

• Large text up to 1.2" tall • Codabar, Plessey, 

I 2 of 5, UPC and Code 3 of 9 • Menu driven or 
Ram-Resident user-controlled • Fast • Easy 

• 30 day guarantee. $49-299 

• Also Readers (Portable and PC attached) 

WORTHINGTON DATA SOLUTIONS 

130 CrespI Court. Santa Cruz. CA 95060 

408/458-9938 

I IK( Lt^ SMilS KhADfM StHVK > ( VKI> 



BERNOULLI 

BOX® 


IOMEGA® 
BERNOULU* 



A2IOH . . . lO -i- lO Dual 
Drive lO Mbyte Half-Height 
Bernoulli Box SI 79 1 00 


A220H ... 20 + 20 Dual 
Drive 20 Mbyte. Half-Height 
Bernoulli Box $2.320 00 


PC2 . . . Adaptor + Software 
(PC XT ATI $109 20 


♦ PC2B . . . Bootable 

Adaptor $166 50 

♦ AlO . . . Single fO Mbyte 

Cartridge $44 68 

♦ A20 . . . Single 20 Mbyte 

Cartridge $56 50 



19142 VAN NESS AV 
TORRANCE. CALIF 90501 
213-320-8990 800-225-7010 


COMPLETE 
BUSINESS SYSTEMS 


50 




UP TO 

WE OFFER MORE 
THAN BOXES 

Specializing in 

AT&T Single & Multiuser Systems 
PRINTERS 
EPSON 
OKIDATA 
TOSHIBA 
NEC 

MITSUSA 

MONITORS 

AMOEK 
PRINCETON 
TAXAN 
MITSUBA 

SOFTWARE 

ASHTON-TATE IBM 

HARVARD SOFTWARE 
LOTUS 
MICROPRO 
MICROSOFT 

PIWEANOMWIAMJTY SU&JECTTO CHANGE 



SMMmiK. 

iitmr Rose 


UMTE 
N0RWN.K. CA 906U 
213-929-6491 

IM-629-17M 


FAST 88 

Makes your PC run 
like an AT! 

PC M8ga2ir>« Editor's Choic*" 


■ No slot needed ■ Speed select & 
reset switch ■ 100% compatible 
with all software ■ 30-day money- 
back guarantee ■ Tech support 
hotline ■ 

FAST 88 without CPU $129.00 

F4Sr 88 with 8808-2 $139 00 

FAST 88 with V20-8 $149 00 

Some Other 
Innovative Products: 
DSBackup — Better than 
Pastback $59.00 

SmanNotes— add notes 
to 123 & Others $69.00 

— many more — 

MC COO 

AMEX VISA 

To Order. Call or Write 
1-800-722-2353 in USA 
J -31 2-529-2552 in 11^ 

^ITCircle Reader Response forWC 
tree PC T>p-ol-the-Week 

COMPUOUEST Engineering Inc. 
801 Morse Ave . Schaumburg. IL 60193 

(mil- 4||| Kr AIHR MKVKI I'Altl) 


MADE IN THE USA 

MODEM 


INTERNAL HALF CARD 
HAYES COMPATIBLE 

300- C- 
1200 
Baud 


109. 


SOFTWARE INCLUDED 

VISA-MC-AMEX 

800-854-0561 X 806 

In California Call 

800-432-7257 x 806 

INQUIRIES AND MAIL ORDERS 
California Residents add 6% tax 

RHINE INC. 

2401 E. 17th SI.. 

Santa Ana. CA 92701 
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Serial Parallel 



2r34-C JofmsoA O' 

Pott O'fiC* Boi 3717 
Vtntu'a. C«lilom>4 93006 

CALL (805) 658-7466 Of 658-7467 

flRCti 'SK Iff. RKAObJl St-JlS K’h 


Convert What You Have 
To What You Want! 

* RS232 Seriat • Centronics Parallel 

* 8 Baud Rates • Handshake Signals 

* Latched Outputs * Compact 3-1/4 x 

4 3/8 X 11/2 

No longer will your peripheral choices Oe 
limited by the type of port you have available' 
Our new High Performance 700 Senes Con- 
verters provide the missing link Based on the 
latest in CMOS technology, these units feature 
tutl baud rate setection to 19. 2K. with hand- 
shake signals to maximize transfer efficiency 
Detailed documentation allows simplified in- 
stallation Order the Model 770 (Ser/Par) or 
Model 775 (Par/Ser) Today! ___ 

For FAST Delivery 

AKI) 


PC EXPANSIONS 


Advontoge ?3M) . 
Rampoge (2M) . . 


I $199 

HAYES Smartmodem 1 200B . . $359 

$429 

Smartmodem 1200. . . 

$389 

$519 

Maynard OnBoard 20 . . 

$669 

$799 

Sandstar Series 

call 

$459 

MoynSireom Tape from 

$689 

$659 

WO File Card (2(3M) . . . 

$639 

1 call 

Seogote 20M Hard Disk 

S459 

$199 

Phis Developmenf 20M HD Cord S699 

EGA>;$399 

T(iidDnTMl62:119. TeacFD55BV; $109 

$209 

Toshiba for AT; 109 .... 

1.2M;$159 

$159 

SefOt9(64K):10 

(256k) $27 


8087-3 

$119 


CAU 

Monttofs . . . NEC. Amdek. Princeton GR 
Printers . . . Citizen. Panasonic, Toshiba 
LoserPrinters . . . Cannon. Qume. HP — Ali Popular Software 

VLM Computer Electronics 

10 Park Place • Morristown. NJ 07960 • (201) 267-3268 

Visa. MC. Chock or COD 

t'lRCXh I>N Rf AIH.R ShJiVICI ('ARI> 


MEGAMEMORY 
In Your 

IBM PC/XT/AT 

or COMPATIBLE 


Lowest Prices 
in USA 

Fully Populated 
2MB Boards 
Made by 

Tall Tree Systems 
HIGHEST QUALITY 
RAM CHIPS 


JRAM-2 $299 

)RAM-3 

LOTUS-INTEL $369 

JRAM-AT $369 

JRAM-AT-3 

LOTUS-INTEL $419 

j LASER- 1 $269 


THE RAM EXPLOSION 
5119-A Leesburg Pike, Suite 260 
Falls Church. VA 22041 

(703) 569-4471 

VISA/MASTERCARD 
Dealrr Irufuirin hn'ilni 
CIRa>. VXHW RhADhR M-Jt\ K't I AKI> 



TO PLACE YOUR 
AD IN 

PC Magazine 
Marketplace 
Call (212)503-5115 


PC MAGAZINE DIRECTORY 


COOLING DEVICES 


S0*/i LESS HEAT 

Get the high performance cooilng an expanded 
system needs with TURBO-COOL it lowers IBM 
PC/XT/AT operating temperatures by 15-25 deg 
Prevents costly malfunctions due to excessive 
heat. Ideal tor systems loaded with add-ons 
TURBO-COOL utilizes an exceptionally quiet. 
West German, all metal tan. Installs quickly, 
witnoul entering the computer, using existing 
screw holes on the rear chassis Reviewed by PC 
MAGAZINE 3/25/86. $69.95-PC/XT $79.95- 
AT Add $3 S/h (CA 6%). VISA/MC/COO 
PC COaiNG SYSTEMS 
Bonsall.CA 920034)518 
(619)723-9513 


DISKDRIVES 


8 INCH DISKETTE SYSTEM 

Read, write, and format diskettes from IBM 
mainframes, mmicompulers. data entry equip- 
ment. etc. Complete easy to use software 
handles EBCDIC conversion. Can read and write 
CP/M 8-inch diskettes (many (ormals). You also 
can use 8-inch drives tor PC1X)S files: 1200 KB 
per diskette! $1295 complete 
MICROTECH EXPORTS 
223 Forest Avenue 
Palo Atto.CA 94301 
415-324-9114 


DISKETTES 


CP/M&1.2Mbon PC 

With MultiDtsk and UniForm-PC use 3.5, 5.25 
and 8 inch single & double density CP/M for- 
mats as DOS disketles on your I6M-PC or XT 
Many MS-DOS formats supped including IBM 
AT, HP-150 and Data General 1. Over 200 for- 
mats Both MuttlDisk and Uniform. PC tor $225 
Disk drives & adapter cables available. 

PS Engineering 

PO 60x51666 

San Jose, CA 95151-5068 

(800) 367-2396; (800) 423-7171 (CA) 


LOWEST PRICES ON DISKEHE 

5y4*DSD035e 0SHD/AT$1.55 
3Mi‘SSDO$1.25 DSD0$1.55 

• Liletime warranty • Write Protect labs 

• 100% error tree • Reinforced hub ring 

• Finest quality • Add 4c for sleeves & labels 

Add $3 for too disk, s/h Minimum 100 diskettes 
Send check or call CA res add 616 s. tax 
DATA BUREAU Inc, 

1633 Westwood Blvd Suite 120 
Los Angeles. CA 90024 
(213)47943345 


POWER 

PROTECTION 


MEIRICK STAND-BY POWER 

THE MEIRICK STAND-BY POWER SYSTEM 
provides back up power and protection from 
power failures, brownouts, surges, spikes and 
power line noise. The enclosed battery will sup- 
ply a long run lime during a power (aKure. 400 
watt syslem-$449, 800 watt system-$795 
MEIRICK INC POWER SYSTEMS DIVISION 
Box 298 

Frisco, CO 80443 
(303)668-3251 


PC Magazine Marketplace 
the ultimate target market! 


The brand specifiers who read 
PC Magazine don't have the time 
to shop around, their only con 
cern is getting what they need as 
quickly as possible. 


TheyTl DIRECT 

their attention to 

PC Magazine Marketplace 


For them PC Magazine Market 
place's Dirpct Respon.se/Display 
Ad format represents a fast, easy 
and cost effective method of 
product acquisition. They know 
it will have the products they 
need and the information they 
want regarding price, volume 
discounts, specifications and 
delivery. 

If you think that your business 
can benefit from the 320,000 
brand specifiers who read PC 
Magazine . . . YOU'RE RIGHT! 


$0 take DIRECT action and 
call (212) 503-5115 
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SUPPLIES, 
SERVICES, 
TRAINING & 
EDUCATION 


PC MAGAZINE DIRECTORY 


ACCESSORIES/ 

SUPPLIES 


LASER CARTRIDGE RECHARGEI 

$$$ Save ak)l of money $$$ recharging laser 
primer toner cartridges lor Hewlett Packard 
Laseriets. Canon, Apple LaserWriter, Corona, 
QMS Recharged cartridges are reconditioned 
to work like new but last 20% longer Money back 
unconditionally guaranteed Send $40 per car- 
tridge Monthly discounts 
LASER SYSTEMS 
7 North Mam, PO Box 407 
Kaysville. UT B4037 
(801)544-3090 


IBM STYLE BINDERS. SLIPS 

Complete program packaging line 0-nng cloth 
binders, slip cases, floppy pages, game portfo- 
lios Continuous paper with three large holes 20 
lb to go in binders Blank disk envelopes Func- 
tion key cards tefi user your F1-F10 meanings 
Low prices on floppy disks CaH, write for prices 
FREE Catalog Fast service, low prices 
ANTHROPOMORPHIC SYSTEMS LIMITED 
376 E St Charles Road 
Lombard. L 60148 
(312)629-5160 1-80O-DEAL-NOW 


...SOFTWARE PUBLISHING... 

GOS oners a wide variety ol services that will help 
gel your software to ttw market Address your 
r>ee^ with GOS 

• IBM style cloth/vrnyl 3-ring binders/slips 

• Labels, sleeves, disk pages, bulk diskettes 

• Disk duplication with 100% verification 

• Shrink wrapping and product assembly 

• Quick turn-around 

A well packaged product can make the differ- 
ence in making a sale Call us now' VISA/MC 
GLENCO DEVELOPMENT SYSTEMS 
3920 Ridge Ave. 

Arlington Hts.lL 60004 
312-392-2492 


FABRIC DUST COVERS 

Our 4th year protecting computers and periph- 
erals with he^ poly /cotton covers. 

BEST QUALITY— Amencan made, custom work 
BEST SELECTWN-6 colors. 1100 styles 
BEST SERVICE-Fast. Toll Free, MC/Visa 
BEST PRlCES-$8 95-$36,95, Shipped Free 
BEST VALUE— Monogram or Screening available 
COVERS UNLIMITED 
POe 381076 

Germantown, TN 38183-1076 
800-821-7709 or 901 -754-4465 


CUSTOMIZE YOUR KEYTOPS 

Touchdown" Expanders enlarge PC & XT keys 
to full sm like AT Set of 12— $21 95. Mim-kits. 
4 in set— $10.95 Also, make emulation or 
Display Wnte Son PC easy wrth Keylop Kits; PC/ 
5250 or OW3-$21 95 PC to 5520-$29 95 
Morel Visa & MC Specify keyboard. Send tor 
free into and samples! 

HOOLEON CORP 
Dept PC. PO Box 201 
Cornviile.AZ 86325 
(602)634-7515 


BAR CODING 


BAR CODE— LABEL PRINTING 

THE LABEL MAKER" prints bar codes. OCR-A 
like and large characters from data entered at 
keyboard or from disk files. Create and save 
unique printing formats and record layouts Per- 
forms record add. change, delete, sort and se- 
lect on dek files. A.I. LABELMAKER" prmts AIAG 
shipping/parts idenlirication labels required by 
Auto Mft^ Requires IBM PC or work-alike 
TJ SOFTWARE INC 
PO Box 2044 
Arlington Heights. IL 60006 
(312)364-1065 


BARCODE LABEL PRINTING 

PrintBar It is a unique memory resident program 
that prints code 39 and UPC bar codes on Ep- 
son. IBM graphics and LaserJet printers Print 
directly from almost any program, without 
copying data to special print files. 30 day money 
back guarantee $295 plus $12 S/H second day 
air 

BEAR ROCK SOFTWARE CO 
PO Box 212 
Ptacerville. CA 95667 
(916)622-4640 


BAR CODE READERS/MAGNETIC 
STRIPE READERS 

TPS provides Bar Code and Magnetic Stripe 
Readers/Encoders and combmatnns of these for 
simple installation on IBM PC. AT. and 3180 ter- 
minals: DEC Rainbow. Professional, and VT 200 
series terminals. NCR DecisonMate V and PC 
(V, Tl Professional. AT&T/Ohvetli: Wang PC and 
VS 4200. Apple Macintosh. Norlhstar Dimen- 
sion Bar c(^e label printing program $50 w/ 
reader purchase 
TPS ELECTRONICS 
4047 Transport Street 
Pato Alto. CA 94303 
(415)856-6833 


Superior Program 
Duplication 

Everything you do rides on the disk your 
customer gets. Our top-quality duplication 
service guards your reputation and assures 
your satisfaction. Check these benefits! 

• 3V2 ", 5% ", 8". 48TPI, 96TPI, high density. 

• Choice of 600 formats provided on high 
quality media. 

• 24-hour delivery of 50 to 5,000 copies. 
Drop shipping. 

• Freewarehousing and monthly inventory 
control report. 

• Labeling, collating, packaging and shrink 
wrapping service. 

• Copy protection. Free serialization 

• Colored or black media with lifetime 
disk warranty. 

lAfeVe never missed a shipping date— 
10% discount if we do! 

WlesteninwnblaiK. 

DISK DUPLlCATK>N 


1701 E Edinger Ave , A-4. Santa Ana. CA 92705 
Call 714/547-3363 (Collect) 

CIKt'Li- REAULH SI-RVK'h ( ARl) 




• 100% Cotton Canvas 

• Static-Free/Breathable 

• Beige vYlth Grey Trim 

• Embroidered Emblem 

For IBM. PC, PC-AT. Compoq. AT8 lT 
Leoding Edge "D. " Epson Equity 
Printers: OKIDATA EPSON. IBM. NEC. 

Contemporary ComputerWeor 

1320-36th A/enue 
Son Francisco, CA 94122 

(800) 826-5761 

Dealers Pleose inquire CA. (41S] 759-1466 
aRCU:5b2<>N RhAIH-Jt NKRVITh CARD 


PC MAGAZINE 
MARKETPLACE — 
SUPPLIES, SERVICES 
AND EQUIPMENT 
THAT EVERY IBM PC 
OWNER NEEDS . . . 


Automatic 
DeskTop Publishing 
with 

The PowerText 
Formatter 

With a Laserjei and your WP 
program, add PawerTcxt to 
typeset ads. Kx>ks. contracts, 
scripts, newsletters, manuals, 
form letters, screenplays, etc. 

Autamanc typesiyles, justifi- 
cation. Text and Page Layout. 
Hyphenation. 50 columns, Ta- 
ble of contents, Bibliography, 
Index. Footnotes, Outlines. 
Newspaper style, boxes, and 
more. 

For POMS-DOS. 256K. and 
ptjpular WP programs or ASCII 
editor. 

Beaman Porter, Inc. 

417 Halstead Ave. 

HamstMT NY 10528 

(914) 8)5-3156 or (800) 4)1-0007 

$89.95 plus $5 shipping 

CIRCU- V>T ON RkADMl St-J(VICk CARD 
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SUPPLIES. 
SERVICES, 
TRAINING & 
EDUCATION 


BUSINESS 

OPPORTUNITIES 


EARN PC PROFITS AT HOME 

Receive needed exposure (o earn extra incorne 
by listing your experience, goals and equip- 
ment. Our database provides low cost/risk ap- 
proach to introduce home programmers and 
companies needing programming help. Serx) $2 
now lor complete into package and application 
Only other cost is S9 application tee 
HOME PROGRAMMERS 
P0B0X243-N7 
El Segundo.CA 90245-0243 

Personal computer owners 

CAN EARN SI.OOO SS.OOO 
MONTHLY 

by selling simple services performed by their 
computer. Work at home— in spare time. Get tree 
list of too best services to otter Write: 

C.I.L.O.N. 

PO Box 60369 

San Diego. CA 92106-8369 


COMPUTER 

DIGITIZERS 


VIDEO IMAGE PROCESSING 

Turn yiHir PC/AT /XT into a Video Capture Sys- 
tem! Integrate Video technology with your IBM 
computer. 

• STORE VIDEO PICTURES ON DISK 

• CAPTURE and PRINT REAL-WORLD IMAGES 

• DISCOUNTED Video/Graphics Line includes: 


• ComputerEyes DIGITIZER $229.00 

• Panasonic Commercial Grade $199.00 

— B/W Camera 

• CHORUS Photo Base $285.00 

• PC PAINTBRUSH $ 69.00 

• VIDEO TELEPHONE by call 

— imageOata 

• VIDEO Printer {P-50) $38000 



•••‘Dealer and OEM Inquiries Invited**** 

HAL SYSTEMS 

PO. Box 293 

Scotch Plains, NJ 07076 

(201) 218-1818 (Voice) 

(201) 469-0049 (Modem) 


GIVE YOUR PC an “EYE" 

PC compatible equipment to digitize drawings, 
flow charts, logs, pictures and slides lor use in 
electronic publishing or personal pubii^ing ap- 
plications. CAD systems, and archival storage. 
Resolution over 81^ x 11 area from 150 dpi to 
400 dpi. Higher res. fa smaller areas. Prices start 
at $3,950. Trainable character image recogni- 
tion software— $1995 Leases available. 
LANDART SYSTEMS INC. 

140 Cedar Street 
New York. N Y. 10006 
(212) 227-6600 ext, 72 


COMPUTER/ 

INSURANCE 


SAFEWARE 

If your computer is impatant to you. insure it! 
SAFEWARE provides lull replacement of hard- 
ware. media and purchased scrftware As little as 
$39a year covers fire, thett. power surge, earth- 
quake. water damage and auto accident. Call 8 
am to 6 pm Monday thru Friday. Saturday 9 am 
to 5 pm. 

SAFEWARE, THE INSURANCE AGENCY INC. 
2929 N High Street. PO. Box 02211 
Columbus. OH 43202 

(614) 262-0559 (OH). (800) 848-3469 (NAT) 


DATA SECURITY INSURANCE 

The 'all nsk* * Personal Computer Policy from DSI 
includes essential coverages not available with 
other policies: protection against loss of data 
(even from accidental erasure), loss ol custom 
programs, and fraud. Especially intended fa 
business computers. Cove^ can be bound by 
telephorye. 9 to 4 Mountain Time. 

DATA SECURITY INSURANCE 
4800 Riverbend Road. PO. Box 9003 
Boulder. CO 80301 
(303)442-0900.(600)822-0901 


COMPUTER 

SERVICES 


DISK CONVERSION 

We are the oldest and most versatile conversion 
company in the country. WeTI electronically 
corrvert disks, tapes, a mag cards to your PC w 
wad processa. Over 20 billion characters con- 
verted since 1979. Optical scanning available. 
We aovide the excelleni^ you expect. Text ac- 
curacy guaranteed la disk conversions. 

TEXT SCIENCES CORPORATION 
5430 San Fernando Rd. 

Glendale. CA 91203 
(818)247-0792 


SOFTWARE LOCATORS 

Let us do die searching fa you. Call us with yoa 
specific software requirements. Receive your 
ciustom Locata Report ol the programs best 
suited to your software needs. Custom Locata 
Reports la only $50 Software Companies— call 
us too. Can a send fa our latest UPDATE packet. 
SOFTWARE LOCATORS 
1851-6 West Vista Way 
Vista, CA 92083 

(800) 824-7240 a (619) 941 -6636 in CA 


DATA 

CONVERSION 


FULL SPECTRUM 

Ol Data Conversion Services 

• Quick Turnaround 

• Highly Professional 

• Disk a Tape Conversions 

• Oisplaywriter. Wang. IBM PC & Hundreds of 
Other Formats 

COMPUTER SYSTEMS SERVICES, INC. 

5 East 16th Street 
New York. NY 10003 
(212)242-5255 


DISK CONVERSION 
SERVICE 


ON WORD 

* ACCURATE OPTICAL SCANNING 
(DIflECT TO WORD PROCESSORS) 

* PRECISE DATA CONVERSIONS 
(INCLUDING FORMAT CODES) 

* GREAT TURN-AHOUNO/BEST PRICES 
(48 a 24 HOUR. EVEN SAME DAY!) 

* CUSTOM CONVERSIONS 
(YES, VI/E SUPPORT --YOU!) 
•CAaUSTODAY.CAUUSNOW 
ON WORD DEVELOPMENT 

2434 Main St. 

Santa Monica. CA 90405 
(213)399-7733 


CHANGING WORD PROCESSORS? 

Media transfer to a from: 

IBM/ XEROX, DEC. WANG. 

LANIER. CPT.CT.MIC0M.N6I, 

WORDSTAR, WORDPERFECT. DW3. 
MULTIMATE. SAMNA. MASH. OCA 
Free test conversion. 

CONVERSION SPECIALISTS 
531 Main St. Suite 635 
El Segundo.CA 90245 
(213) 640-8666 • (213) 322-6319 


DISKETTE COPY 
SERVICE 


“DUPLICATION SOLUTIONS" 

MEGASOFT specializes in all of your Diskette 
Duplication needs. Our *STATE OF THE ART* 
equipment produces 0 detects ol the end 
product. We also provide *AUTOLOAOERS* 
BULK*D(SKS*COPY PROTECTKWTECHMCAL 
SUPPORT*SERIAiJZAT)ON*FWXAGE ASSEM- 
BLY and DISTRIBUTIVE SHIPPING 
MEGASOn 
PO. Box 710 
Freehold. N.J. 07728 

1-800-222-0490 201-462-7628(inNJ.) 


24 HOUR TURN AROUND! 

WO earned our nationwide reputation la fast 
service and tough quality control. Very compet- 
itive prices! We dupiicale all 3.5*. 5.25* & 8* fa- 
mats. System 36 and A/T our specialty! Custom 
labels & sleeves ready in only 2 weeks! State- 
of-the-art copy protection and lull packaging 
services available. 



ECHO DATA SERVICES. INC 
Marsh Creek Corporate Center 
Lkjrwille. PA 19353 
(800) 441 -6854 (215) 363-2400 in PA 


MAILING LISTS 


MAILING LISTS 

Now over 1.500,000 micro owners. Select by 
brand; 311M Apple, 31 5M IBM PC.9 phoneva- 
ilied reseller lists including 6.026 stores, VAR's. 
chain buying offices. Unix users. 16.000 com- 
puter conipanies. Ova 75 diereni tnicro and rnn 
lists. Call/Write Irv fa info. Include your phone 
& type of business. 

TARGETED MARKETING INC-lrv Brechner 
60x5125 

Ridgewood. NJ 07451 
(201)445-7196 
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MAGAZINE 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SI 15. 


SUPPLIES, 
SERVICES, 
TRAINING & 
EDUCATION 


PC MAGAZINE 
DIRECTORY 


PUBLICATIONS/ 

CATALOGUES 

LaserJet Unlimited book 

*A big plus tor anyone wilti a HP-LaserJel * - 
John Dvorak. hfoWorU *A tantastic resource tor 
any Laser printer owner ' - PC Publishing 'De- 
mystifies the popular printer * • Los Angeles 
Times 228 pages. 45 illustrations. $24 95 plus 
$3.50 s/h CA Pes. add 6.5% tax Check/Visa/ 
MC accepted 
Peachpit Press 
2l27VM)otseySt 
Berkeley. CA 94705 
(415)843-6614 


TAPE TO DISK 
CONVERSION 


*•* DISK/TAPE/MICHOFICHE "* 

* ISM Floppies(5V4’ or 81 To or From MAG Tapes 
(600. 1600. or 6250 BPI) 

* Microfiche from IBM Floppies or ANY Mag 
Tape. High Speed Laser Pnniing (40.000 Per- 
sonahnd Letters per Day). 

* Turnaround 15MB shipped the same day 
received Visa/MC/COD/(i^ Ck/MO. 



Technical Programming Services. Inc. 
8506 East 61 St Street 
Tulsa. Oklahoma 74133 
(918)254-9622 


TAPE TO DISK CONVERSIONS 

Conversion services to or from over 500 com- 
puter systems 
—Magtapes 
—Micro Computers 
—Mini Computers 
—Word Processors 
—Typesetters 

Our conversion capabilities surpass most in the 
industry 

PfVAR COMPUTING SERVICES, INC 
165 Arlington Hgts Rd #M 
Buffalo Grove. tL 600B9 
(312)459-6010 


CompuTogs Dust Covers 

CompuTo^' offer the ultimate 
in protection. Hand stitched 
natural canvas with brown 
binding they are far superior to 
vinyl at little extra cost. 

COMPARS OUR PRICES! 

Ap(M 2e M0N.CPU KBD 24.«S Tantfy l?00 MON CPU 24.95 IBM PC Monitor 15.95 

Apple 2c MON CPU KBD 19.95 Tan<}y 1000 1200 KBO 13.95 SO COL Printer (specify) 15.95 

Macimosn CPU KBO Movse 21.95 IBM K MON CPU 24.95 132 COL Printer (specify) 17.95 > 

Tandy 1000 MON CPU 24.95 IBM PC Keyboard 13.95 AH 6300 Mora 22.K 

—OVER 200 OTHER MOOELS AWULABLE— TO PLACE AN ORDER CALL OR WRITE 

CompuTogs* 

P.O. Box 2493. Naperville. IL 60566 • (312) 961-2958 
VISAMC Accepted Include S2 00 Shipping CUSTOM EMBROIDERY SHOWN AUULABLE 

(TK(1 I V.I IIS KI.AIH K SI.KVK>. ('AKI> 


For Your Home 
or Office!! 




Acoustical Enclosure 

- 85% reduction of printer noise 

• Designed for 80 column printers 

- Stylish, lightweight enclosure with 
plexiglas® window 

- Shipped UPS fully assembled 

- Free shipping in the U.S. $119.00 


fflARKCTPlACC 

the ultimate target market! 

The brand specifiers who read PC Magazine don’t have the time 
to shop around, their only concern is getting what they need as 
quickly as possible. 

They’ll DIRECT their attention to 
PC Magazine Marketplace 

For them PC Magazine Marketplace’s Direct-Response/Display Ad 
format represents a fast, easy and cost effective method of prod- 
uct acquisition. They know it will have the products they need and 
the information they want regarding price, volume discounts, 
specifications and delivery. 

If you think that your business can benefit from the 320,000 
brand specifiers who read PC Magazine . . . YOU’RE RIGHT! 


So take DIRECT action and call (212) 503-5115 


Printer Stand 

• Convenient, space saving paper 
storage 

> Slotted for bottom feed 

- Attractive smoked ptexiglas® 

- Free shipping in the U.S. 

15" for 80 column width $29.00 
24" for 132 column width $39.00 
Toll free 1-8O0-824-7868. Operator »560 
24 hours or Call 1617) 425-2311 
Thermo-Fab Corporation 
Walker Road, Shirley, MA 01464 



AMERICA’S 

MOST 

ADVANCED 

DATA 

CONVERSION 
I FACILITY 


iGOOhmiii, tipt. dhk. iMrdpraettitrt 
maUlna litti. opttcal tcaMiino. 

MO union retbrnumig 

Data Convarsion 
Laboratory 

67-27 t6S St Froth Meadows NY 11365 

( 7181 939^821 

('IKn>. ON KhAULK SKRVX>. C AWt) 
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MAGAZINE 


THE SHOWCASE EOR PRODUCTS AND SERVICES IN THE MS DOS MARKET. 


HOW TO WRITE YOUR OWN 
MEMORY RESIDENT PROGRAMS 


PC MAGAZINE DIRECTORY 


The answer is simple! Use JACK. The Resident I*roKram Developer’s Kit to 
transform virtually any existing C or Assembler pro^am into your own resident 
pop-up utility. It will be the best $199.95 you've ever spent. Order from: 
CrackerJack Microsoftware Corporation 
2(X) Bay Street. P.O. Box 86. Toronto. Ontario. Canada. M5J 2 } 2 . 

( two 57* ON Ki AOER SERVIO C ARO 


34 TERMINAL 
EMULATIONS 


Settorm PC, an advanced 
communications package, 
includes 34 terminal emul- 
ations such as: 

•DEC VT102.VT220 

• IBM 31 01 -20 (block mode) 

•HP2622A • VIP7801.7803 

• DG D200. D410 ... and more. 
Guaranteed Compatibility!! 

Supports Disk Capture. Back- 
ground & Concurrent Commun- 
ications. Kermii. Xmodem. Soft- 
keys. Script Files & More. 

For the IBM PC/XT/AT, OG. Tandy, 
NEC. Tl. Zenith, Wang. & Others 
$195 MC-VISA-COD 


1-800-225-8590 OeptPT 
Call for Information 

(303) 593-9540 Telex 450236 


CIRCI f. 567 ON Rl ADI K SI.KVK E CARD 



COMPLETE MONEY 
MANAGEMENT FOR 
HOME AND BUSINESS. 

• Checking. Savings and Credit Card 
Mgmt. * Smart Account Reconciler 
With Automatic Error Detector 

• Budgeting • CPA Designed • 
Financial Statements • Graphics 

• On-Line Help Screens • High 
Speed Financial Data Base * Inquiry 
Reports • Pop-Up Calculator « Tutorial 

• Not copy protected • Simplifies 
Tax Preparation • Much More. 


Only $69.96 

Visa • MC • C.O.D. Free Brochure 
319/373-0197 

PARSONS TECHNOLOGY 


6925 

Cedar 


SurrayC 


Drive NE 
lA 52402 


FOR DOS PARTITIONS UP TO A GIGABYTE 


® 


You can put your entire hard disk, or t^. in one bootable 
partition, or you can create up to twenty-three partitions which 
DOS sees as separate drives 

Vfeature Deluxe lets you use the big drives you thought your 
system couldn't support You aren't bound by the AT Drive 
Types or by the XT 10-megabyte limit— you can use any phys- 
ically-compatible drive, without hardware modifications 
Vfeature Deluxe ts smart software. It runs under DOS with AT. 
XT, and compatible hard disk controllers, including RLL. ESDI . 
and SCSI controllers It comes with everything you need to 
install it— a physical formatter with bad track mapping, a high- 
level format, a thorough manual, good Tech Support when you 
need it— and extras, like cluster size control for each volume 
{bet you thought that was another DOS limit), and passwords to 
lock your keytxiard, your disk, and your system 
See your dealer or call us for information about this and other 
products . 

BEAT THE LIMITS! 

GOLDEN BOW SYSTEMS 


$120 

$3 shipping/ 
handling 
California ordars 
a(id64t 




2870 Filth /We Suite 201 
San Diego. CA 9?i03 

619/298-9349 


VtMtur* « • rsgitwrM tr«d»m«rk ol Golden Bow SyCMmi 
GIRn.l- 56g(iNR| AlttRStRNKT CARD 


ACCOUNTING 


CPA's CLIENT WRITE-UP S250 

Now a low cost, proven system tealuring com- 
I plele general led^ wilti flexible report lormals. 
slalemeni of change, | 0 b cost and optional 
Lolus/dBase interface Atier-the-fact payroll 
I provides earnings records, state u/c. 941 s. W- 
2's and 1099's. Runs on all IBM PC/XT/AT and 
compatibles with 2S6K $250 complete-includ- 
ing printed manual. MC/VISA. 

HOWELL ASSOCIATES 
4545 Bissonnet Suite 280 
Bellaire, Texas 77401 
713-661-6652 


PC-FUNO 

The leading fund accounting system for local 
govts and non-profit organizations Modules in- 
clude General Ledger, Accounts Payable. En- 
cumbrance. Obligation Tracking. Accounts 
Receivable. PayroN. Budgeting. Fixed Assets and 
Donor Recapts The system supports up to 99 
(unds, 9999 depts PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX computers 
AMERICAN FUNDWARE.INC 
PO 00x773028 
Steamboat Springs. CO 80477 
800-551-4458(303)879-5770 


CONSTRUCTION ACCOUNTING 

The CMAS system is designed for contractors 

where tracking lOb costs is required Modules 

include. Job Cost. Payroll, A/R. A/P. General 

Ledger, Estimating & Service Billing CMAS 

software is fully integrated, mciudes automatic 

invoicing & ties-into most spreadsheet & WP 

programs Multi-terminals available 

DATA-BASICS.INC 

11000 Cedar Road. Suite 110 

Cleveland. OH 44106 

(216)721-3400 


NCS FUNO ACCOUNTING 

Powerful lund acct'g software lor local govts, 
schools, and other non-profit entities System is 
customized to user needs Modules GL.AP.AR. 
Encumberance. Budgets. J-Entry. Chkwri g. 
User-Designabie Reports Integrates with NCS 
Payroll and Utility Billing and operates on the IBM 
family of micros and compatibles 
National Computer Systems. Inc. 

PO Box 9365 
Minneapolis. MN 55440 
800-431-1421/612-829-3158 


HOME MONEY MANAGER 

The reviewers are calling HMM the easiest to use. 
full featured, home accounting software avail- 
able Includes 12 checkbooks. 12 credit ac- 
counts. 65 income and expense categories, 
printed reports, searches, multiple register rec- 
onciliation, plus a great manual 
$59.95 plus $2.95 S&H. Visa/MC acpi. 
NICKELODEON SOFTWARE 
PO Box 974 
Tualatin. OR 97062 
(503)692-3732 


ACCOUNTING SOFTWARE 

•POWERFUL ‘EASY-TO-USE 
•FUUY INTEGRATED ACCOUNTING 
SOFTWARE. ‘GENERAL LEDGER ‘ACCOUNTS 
PAYABLE ‘ACCOUNTS RECEIVAaE 
‘WYROa ‘INVENTORY CONTROL 
'CHECKBOOK MGT 

ALL FOR JUST $99 

CALL 

Oash/Accountmg 
Los Gatos. CA 95030 
1-800-628-2828 ext 625 


MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the fi- 
nancial and managerial repr^mg requirements 
of not-for-profit and governmental organiza- 
tions The System features multiple fund and 
fiscal years, user-defined reports and six levels 
of account codtftg Modules offered: G/L A/P. A/ 
R. Payroll. Encumbrance. Expenditure Budget. 
Revenue Budget and Lotus/DBase Interface. MIP 
FAS IS available lor IBM XT and compatibles. 
MICRO INFORMATION PRODUCTS 
6300 La Calma. Suite 100 
Austin. Texas 78752 
(512)454-5004 1.800-MlP-FUND 


CPA Review Pass/Refund 

You Pass or We Pay' Over 2,100 computer mter- 
active multiple choice & essay/problems Call lor 
details on the progressive way to study. Also Di- 
agnostics lor CMA. CPA. CIA Exams. Personnel 
Evaluator IBM PC. XT, AT. or compatibles. Indi- 
vidual. Office. College Packages Available 



MicroMash. PO. Box 6512. Huntsville. 
1X77340,(800) 241 -9700. In Texas 
(409)295-1597 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5IJ5. 


PC MAGAZINE DIRECTORY 


BUSINESS 


PC BUSINESS SOFTWARE 

Payroll or Piece Rate: 

Jot) Cost; Inventory; 

Time & Material Billing. 

Purchase Orders. 

Accounting & more. 

As Low As $175; 

ABC is AFFORDABLE 
Executive Data Systems 
(800)367-6081 
(713)437-8913 


LP88‘LINEAR PROGRAMMING 

A powerful menu'drivei system tor solving lin- 
ear programs with up to SlOconstraintsand 2510 
vanatiles Features include interactive and batch 
operation, spreadsheet-style input and editing, 
a storage system for problems and bases, se- 
quential file inpul/output Simplex algorithm re- 
start. a complete report generator, sensitivity 
analysis Requires 192K. $99 with 8087 sup- 
port. user 's guide 
VISA/MC 

EASTERN SOFTWARE PRODUCTS. INC 
P06 15328 
Alexandria. VA 22309 
(703)549-5469 


PC ORDER PAD 

For Manufacturers. Wholesalers or Retailers 
MAKE MORE MONEY by automating your order 
processing tuncbon Handles Cash and Charge 
sales with an End-of-Oay Cash and Sales Sum- 
mary report. Produces a Customer Receipt/ 
Picking ^tp. Keeps track of Inventory. Can easily 
use BAR cioOE or OCR input. Will Imporl/Export 
fHesNiASCIIiormal EASY&FAST with full on- 
line HELP screens. Runs on most MS DOS com- 
puters with 384K. hard disk. 80 cd. printer. Cash ' 
drawer optional. Custom modifications & Sup- 
port available. Dealers invited 
CaUMBlA SOFTWARE. INC. Demo $15 
10420 S.E Hilicrest Drive 
Portland. OR 97266 
(503)654-7722 


ALL PROGRAM REPORT WRITER 

dPLEX rv reads any file format COBOL. Basic. 
Pascal. dBASE. ASCII, etc Create your own 
special reports, forms, labels, queries from your 
fries Define sorts and selects Exports data to 
Lotus or other spreadsheets or word proces- 
sors. No programming required. Dealer kits 
available. PCOOS. MSOOS. XENfX. UNIX. 
SNOW SOFTWARE CORPORATION 
3330 Fisher Road 
(^rwater. FL 33519 
(813)784-8899 


TIME ACCOUNTING & BILLING 

TABS IS designed for use by professionals who 
bin on the basis of lime (attorneys, accountants, 
etc ) American Bar As^ approved TABS is 
easy to understand and operate STI's full fea- 
ture software is currently in use by over 2000 
firms nationwide PC-OOS. MS-DOS. Noveti and 
IBM PC Networks. For details contact; 

SOFTWARE TECHNOLOGY. INC 
620 No 48th. Suite 120 
Uncoln.NE 68504 
(402)466-1997 


SPECIALIZED PROGRAMS 

A complete library of specialised programs and 
files for bookkeeping, real estate, legal, financial 
property management, inventory and compare, 
ledger, mortgage management, and more. For 
IBM®. Lotus®, dbase®. Framework®, etc 
with already filled in examples ready to use!'! 
Call us with your special ne^s Demo $10 
wwwww* SOFTWARE TRUST 
ww* (prices start at $95 00) 24 hour *** 
★★order line 1-800-824-7888 operator 910^^ 


EZFORMS OR EZSPREAO $431 

EZ-FORMS Create/Prmt/FIIMn/Save 60* forms 
incl. WP leafures. pop-up menus, counter, pro- 
tected fields, solid lines/boxes, printer support, 
clear forms overlay, . more. E2-SPREA0- 
SHEET 5l2r-64c w/math, slal., fin , It/lhcn.col. 
tmt. im/export, etc. Both ONLY $73 V/Mc/Ax/ 
Ck/Po/MoOK 

ENERCO ASSOOATES & AFFILIATES 
403 Nasa Road 1 East. Suite 377 
Webster (Houston), TX 77598 
(713)482-0210 


dBASE BUSINESS TOOLS 

★ GENERAL LEDGER (w/deparlmental rpts) 

★ diNVOlCER (Billing/Accts Receivable) 

★ SALES ANALYSIS (tor dINVOlCER) 

★ j06 COSTING (Contractors, etcetera) 

★ JOB ESTIMATING (works w/Job Cost) 

$99 ea^s&h Req 2 OS Floppys or Hard Disk 
Incl Manual & dBASE 2 or 3 Source Code 
dATAMAR SYSTEMS-(61 9) 223-3344 
1152 Albon Street 
San Diego. CA 92106 
MasterCard-Visa-Check-COD 



Profit the PMC^ Wizard says “SUPER MAIL will work magic 
on your computer" 
.J^UPER MAIL IS the Best Mailing Program available. 

It's GREAT for all kinds of BUSINESS. 

SUPER MAIL^" It’s a HIT! 


• LABELS BY NAME OR ZH 

• MULTIPLE LABELS 

• NEVER SORT 

• MENU DRIVEN 

• 1-2 SECOND RECALL 

• UNLIMITED RECORDS 



> FULL SCREEN EDITING 
• FULL MANUAL 
• BROWSE 
• TAKE MEMOS 
• USER FRIENDLY 
• SIMPLE A POWERFUL 


At «25" It’s a Gift! 


Convince yourself that great software doesn’t 
have to be complicated or expensive. 


Call 800-DIAL-PMC For All Details m n y can isisi rs4 laoo 


PMC 


PLACE MANAGEMENT CORP 
100 E 2nd St . Mineola. NY 11501 

CIRm. ^TII ns RKADT.R ShRVIO CARD 


m 


c.o.o. 

CHECK 


® Fonts FontGen 

vs Fonts Finely hand'-tuned. Hundreds available, 
4 to 24 pt. MS Word printer driver utility & download 
routine disk included. Compatible with Polaris products. 
Spellbinder, Printworks. MP-XL, Fonlastic, LaserType, 
l.4)serPrint Plus. $50. 

FontGen Design or edit fonts, symbols, logos, 
enlarge, reduce, embotd, oblique, landscape, etc. Easy 
to use and powerful. $250. Designed for H-P PLUS, 
r^rdata LP-300, Canon I.BP-8 AI/A2. NCR 6416, and 
others with H-P emulation. 

vs Soriw^ra • Hos • Lillli Bock. AK 1221 * 501/376-2083 

CIITLkUHiKKI.AlWRMRNKI ('ARM 


TOSHIBA-IBM 

COMPATIBILITY 

P341 P351 P321 
P1340 P1351 P1350 

Now you can make your Toshiba print- 
er totally compatible with the IBM (and 
compatibles) in both text and graphic 
modes lOT's IBM-Toshiba Printer In- 
terface has Epson emulation with 
Toshiba quality. 

• memory resident 
software interface 
(compatible with 
most other memory 
resident packages) 

• supports downloadable fonts even 
on h340 and P1350 

• prints IBM upper ASCII characters 
(borders. Greek, math, etc.) 

■ screen dumps both text and graphics 

• complete graphics compatibility with 
most software 

• front design capability 

• versatility beyond compare— all in 
one program! 

SOCIAL OFFER: Buy 1 interlace and gel 
iCT's FileManager disk utility for only S19.95 
(tor a limited lime only) 

You can accomplish all this and more lor only 
$79 95 (S2 SO shippmg & rtandltfig) MC VISA 

WTEGRATEO DATA 
TECHNCMJKIES, MC. 

4775 Bunchberry Lane 
Colorado Springs, CO 80917 
ORDERS: (303) 597-5547 

CIRt'l h ST: os KF AIM-K MKVK'F I'ARO 



PRO-CPA 


NEW! 


Two-dtsk iirtagrated aectwntlRg system tor 

ue wllli Versions U and 2 of Lotus 1-2-3* 

• Menu-dnven-Works on hard or floppy disk 

• Seven Journals Receipts. Disbursements. 
Sales. Purchases. Purchase Returns. Sates 
Returns & General 

• Maintains master inventory list and updates 
inventory lor sales, purchases. & returns 

• Records payroH • Prints payroll reports 
checks, and facsimile W-2’s 

• Stores Employee Billing Codes and rates, 
charges billable hours to clients 

• Maintains employee and customer mailing 
lists 

• Pnnis disbursement checks and customer 
monthly statements 

• Pnnts numerous reports and tmancial 
statements 

• Finanaal statements may be customized 

• Password prolecbon • Expandable Chart of 
Accounts • Easily supports 200 receivables 
or payables • IBM PC or compatible 

To onwr or request free Meriturt cal 

800-624-6785 

I* Okie 

• Vsi • MC • Money OnSer • Personal or Buseiess Check 

•69 95 - 5 OOSii«(iing.Ol>iorcsiOentsa(M4 95 tax 

• Money Back Guarantee • 


Sunshine Software Co. 

PO Box 19539 
Cinannati. Ohio 45219 


• Lotus t‘2‘3 isatraDemark oT 
Lotus Development Corporation 
t'lRCXl. 471 <>s RKAUIR SLRVK'K CARD 
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LEGAL HELP- ON A OISKI 

MlCflOLAWYER'* FORMS are templates (or most 
common legal forms Includes complete de- 
tailed instructions. Three versions with over 40 
kxms each. Examples: 

• Business consulting, leases, partnerships 

• Corporate; articles, bylaws, meetings. 

• Personal: wills, loans, marital agreements 
$49 95ea . $89 95 tor 2. $124.95 for all 3. $3.50 
S&H Specify computer, word processor. 
Computer Systems Integration, fnc. 

PO. Box28113Sta. #16. Dept P 
Lakewood. CO 80228 
(303)986-3102 


ORDER ANALYST ARRIVES! 

(ntroducing'OROER ANALYST with Economic 
Order Quantity and Production Lot Size Anal- 
yses Minimize hidden costs, lower inventory 
costs, and SAVE! 

$59 95. MC/VISA/Amex/Check 
CALL NOW TO ORDER! 

DIGITAL MARKETING CORPORATION 
113&-PS3ranapAve 
Walnut Creek. CA 94595 
(415)947-1000 


TIME & BILLING $99.95 

Memory resident time/expense tracking and 
professional billing system is perfect lor con- 
sultants. lawyers, accountants, customer ser- 
vice. PR/Advertising and any service oriented 
professional 

Using TIMESUPS you can- 

* Track your lime like a stopwatch 
' Batch enter lime/expense data 

* Generate professional bills w/over 5000 for- 
mats. aged receivables and more. 

* Produce business & financial reports with 
graphics 

* Export data to Spreadsheets + databases 
NOT COPY PROTECTEI>-S99.95^$7S/H 30 day 
Money Back Guarantee 

^timeslips"^ 

North Edge Software Corp 617-468-7358 
PO. Box 286-Hamilton. Ma 01936 
1-80O-225-5669(ordersonty) 


BUSINESS 

OPPORTUNITIES 


WILLS S CORPORATIONS 

Save on legal fees' PREPARE YOUR own will & 
FORMING YOUR OWN CORPORATION give you 
aH the required forms with clear commentaries. 
Good in all stales No programming required. 
Simple to use with any word processor $35 each 
4$250S/H. 

ComputerLaw. fnc. 
t087 Taft Street 
Rockville. Md 20850 
(301)949-6143 


BUSINESS 

PROJECT 

MANAGEMENT 

EVERYBODY'S PLANNER 

Powerful tool includes project management and 
fiowcharls with critical path, earty & late start & 
finish dates. 8 reports. Pulldown menus $99.95. 
128K mm Also. Electronic Drawing $49.95: De- 
sign Your Own Home-interior Landscape. Ar- 
chitecture $99 95. welcome!— text * graphic 
data-your electronic handbook $79 95 
ABRACAOATA. LTD, 

PO B0X2352P 
Eugene. OR 97402 
(503)342-3030 


BEFORE YOU LEAP “ 

Making use of fuzzy logic, a branch of artificial 
intelligence. Before you Leap is able (o predicl 
the cost and schedule of a software project con- 
sislenlty within 20% 6YL provides a schedule 
for tasks and manpower loading. 6YL is a must 
for DP and MIS professionals. Price $495 plus 
S6 S&H. VISA and MASTERCARD 
GORDON GROUP 
635 North 19th Street 
San Jose. CA 95112 
(408)280-0743 


BUSINESS TIME 
MANAGEMENT 

CALENDAR PLUS 2 (VERSION 1) 

A time management system that displays activ- 
ities in block calendar; prints calendar for selec- 
tive range of activities, times, personnel or 
locations Print calendar extracts in tabular lists: 
mergesseparatefy maintained calerviars Much 
mote, PC-DOS/MS-OOS VERSION 128K. any 
printer $249.00 
TIME PLANNERS INC 
P.O.Box 400 
Tyrone. Georgia 30290 
404-487-8333 


DATABASE 


AHENTION SPORTS FANS 

Computer Sports Wwld, the nation s leading 
online database devoted totally to sports, can be 
yours lor as little as 43C a minute. All sports plus 
thoroughbred racing Scores and results as (hey 
happen. Wire service stories. Standings, statis- 
tics. analysis, historical data and more. Call lor 
a free demo account 
800-321-5562 or 702-294-0191 
Computer Sports World, Inc. A subsidiary of The 
Chroncte Publishing Co 


DATA BASE 
MANAGEMENT 

DATA BASE MODULE 

A data base management program that's 

• Easy To Use • Only 12 Commands 

• For Beginners as well as sophisticated users 

• Full Color Display • Pop up calendar 

• Pop Up Manual • Powerlui search command 

• Ultra Fast Sort Command 

• Macro Report Generator 

• Compatible With Our Accounting Modules 

Dealer Inquiries Welcomed 

NATIONWIDE SOFTWARE PC or PC 

7877 Cessna Avenue compatible. 256K 
Gaithersburg. MO 20879 Onfy$49954$5S/H 
(301)963-5802 MC/VISA 


FREE dBASE COMPILER 

Evaluation kit includes: demo disk with 15 PRG. 
10 FMT. 6 FRM. & the results ot compiling them 
with WordTech & Clipper. Also, complete re- 
prints ol 5 magazine reviews of both compilers 
including 22 benchmark tests Also detailed 
Brochures with all features and limitations ot 
both FREE. No obligation Call 24 hrs. 

dBASE III® 
Compilers 

daiaBase Specialties 
P.O.Box 2975 
Oakland. CA 94609 
(415)652-2790 


DATA 

ENTRY 


VERIDAT Feeds Your DBMS 

dbl/sngl entry, frmts tor any D6MS:SQL. DTR. 
name -value, valueoniy, namegrp/valuegrp; hds 
dn hispeed: dynamic hdrs/ttrs. data did. cstm 
edits, rping subtorms, nxidll chkdgt. sndx. ext 
precreal/int.cndtnl inp. REQTurbo Pascal S.Ck 
w/BCO, IBM PC/)a/AT 256k/hrdslc $130 (Demo 
$%. cnts twrd lic.)-Check to: 

VERIDAT Information Systems 
PO. Box 1932 

Decatur, Georgia 30031-1932 
(404)438-4641 (Into only) 


DATA ENTRY EMULATOR 

Full speed heads-down data entry with two-pass 
verifcation lor the PC/XT/AT & compatibles. Easy 
screen tormatbng by your data entry operators 
in minutes Loaded with features like; Auto dup 
& skip, verity bypass, constant lelds. range 
checks, table lookups, full screen paging. & field 
totals Fully menu driven only $3^ CaH lor free 
30 day trial period. 

COMPUTER KEYES 
21929 Makah Rd 
Woodway. WA 98020 
(206)776-6443 


ROOE/PC DATA ENTRY SYSTEM 

Top-rated PC data entry software Fastest and 
easiest to use. Extensa features to meet wxi 
data entry requirement. Stand alone and LAN 
versions. High-speed data entry keyboard avail- 
able. Demo version includes all programs and 
documentation: $40 ($5 shipping. CA add tax) 
creditable to full version for 30 days 
OPX, INC 

20823 Stevens Creek Blvd . C1-C 
Cupertino. CA 95014 
(408)973-9292 TELEX 701111 


ENTRYPOINT 

Most widely installed data entry system tor PC/ 
XT/AT. Heads-down speed, sophisticated multi- 
screen applications. Features: paint the screen 
form design, data validation, table & tile look- 
ups Help keys, logic processing, reformatting, 
batch totals, verification. 129 KB remapping & 
more. $545 Call tor trial system. 

DATALEX 

650 5(h Street 

San Francisco. CA 94107 

(415)541-0780.(600)962-8888 
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DATA 

MANAGEMENT 

★★★★ PC-FILEIir ★★★★ 
*** THE ONE AND ONLY *-kir 

Don't settle tor any slow imitations or outdated, 
limited databases PC^ile Hi's reputation is based 
on more than 500.000 users, because it is loaded 
with power and is so easy to use. Includes many 
standard features, plus speed searches (on 
multiple fields, too), user macros, calculated 
fields, password protection, extensive report 
formatting.' and works with subdirectones. Ex- 
change data with 1-2-3. WORD. Wordstar and 
others. The IXIfiflENT VERSION 4.0 is $59.95 
plus $5s/h-check. M/C or VISA. Call our toll free 
order Nne: 

1-{800)-JBUTTON 
ButtonWare. Inc. 

P.O BOX5766-B 
Bellevue. WA 96006 
(206)454-0479 


DECISION 

SUPPORT 


HYPOTHESES- Ver. 1.0 

A critical path method approach to artificial 
intelligence and decision-making. Easy to 
use. Useful as a research study-aid to usher 
in technology of the 21st century and beyond 
Available on 8' CP/M-86 or 5* PC-DOS disk 
formats. Needs 256K RAM and a 25x80 
character display. Price $495 (Cdn) plus $3 
S&H. 6.C. residents please add 7% sales tax. 
Banausic Research Ltd. 

#106-1809 Frances St. 

Vancouver. B.C. , Canada V5L 1 Z8 
(604)253-1374 


DEVELOPMENT 

TOOLS 


TURBO FORMS 

Bullet-Proof user data entry. Unlimited charac- 
ter & field level data venficalion Create & edit 
forms lor data entry & display without recom- 
piling source code Flexible formatting with 
graphics, windows, colors & display attributes 
IBM PC & compabbles. One of PC Magazines 
•14 HOT TURBO UTILITIES' $39.95 including 
S&H.MC/VISAorC.O.D- 
GREAT LAKES SOFTWARE SYSTEMS. INC 
2510 Capital /We 5W Suite 203 
Battle Oeek, Ml 49015 
(616)962-2017 


CUT DEBUGGING FRUSTRATION 

T -DebugPLUS. a new run time symbolic debug- 
ger for Turbo Pascal, allows programmers to: 

* examine and change variables, 
w trace and set breakpoints, 
w view source code while debugging 
It cuts debugging frustration and enables pro- 
grammers to find and fix bugs faster and easier 
than ever before 

T-DebugPLUS is complete with source code, 
reference card, and an 80 page prmled manual 
It requires Turbo Pascal 3.0 and 256K memory 
IBM compatible. Charge card orders tolt-free at 
800-538-8157 x830. 800-672-3470 ext 830 in 
CA See ads in Byte or PCTech or call 408-378- 
3672 for more into. 



Turbo Power Software 

478 W Hamilton Ave Suite 196 

Campbell. CA 95008 


METRICS FOR MANAGEMENT 

ANALYZE reads your code and produces met- 
rics on volume, complexity, productivity & more* 
Management. QA/QC * Engineers gam valu- 
able insight to scheduling, problem areas, tesl- 
rg mamienance *■ compliance to standards For 
IBM PC Process FORTRAN and "C* $495.00^ S/ 
H Add Ada tor only $200.00 morel MC/V1SA 
AUTOMETRIC INCORPORATED 
891 Elkndge Landing Rd. Ste. 350 
Linthicum. MD 21090 
(301)859-4111 


dCODER III 

A complete dBASE III applications generator In- 
cludes: database creator, quick applications 
generator, screen form generator, menu gener- 
ator. complete procedural Ibrary, code debug- 
ging. utilities & much more. No need to upgrade 
to dBASE III plus with dCODER III! 

$79 + $5 s/h (604) 594-5422 ext 72 

• • • STROER COMPUTER CENTER • • • 

• •••••• 7321 120th St- 

• • • • Delta. BC Canada V4C 6P5 • • • • 

• • • • • m the US Cal) Collect • • • • • 


SALES NANAGEIiENT 

rollow up your sales leads with 
rOLLOW-UF. Track prospects by 
area, dollars, products, or any of 22 
other fields. Sales forecasts and call 
reports. Labels & mail-merge in Zip 
Code order. Has built-in calendar, 
do list, and calculator. Data is pass- 
word protected. PC fir APCCII Visa/MC 
$39.95 

.rOLLPW[UP 

T^CAD GROUP 

1577 St. Clair Ave. 
Cleveland, OH 44 1 14 
800-438-8457 
in Ohio (316) 589-5788 

l IX<Xk ST4 ON Kh.AUkil SkKVIl> l ARO 


PC-Based 
DAIA ENTRY 


Discover the full potential 
vsith KeyEntryin. the world's 
leading general-purpose data 
entry- system for ^s. 

scs 

SoiAFWfn Compmei S/uemi tn< 
2732S«**MhAi.«nucSeutn 
e-rwightm AL 3S233 |20S)2$'-29ft5 

C'lKC U ON Kl AIM K SI KVK> I'AKI) 



PC+MIDI 

tfs a simple aquation. 1b plug your PC or PC-compalibla Into the 
modarn world of music -making, use the corrtplata iir>a of MIDI soft 
ware and hardware from VOVETRA TECHNOLOGIES. 

□ SEQUENCER PLUS: 65-track total MIDI racordar/editor. 

□ CONVERSION PLUS: file converter lor music rtolMion programs 

□ PATCH MASTER: network organizer and sound librarian. 

□ OP^4001: PC/MIDI interlace card 

*/Ve naver seen a more powerA#. easy^use music and recording 
syatam bug-trae' (PC COMPANION) 

= MUSIC 



For more information or your rrearest dealer, corttact VOVETRA TECHNOLOGIES, 
Depl. C. 426 Mt PleasanI Avenue. Mamaror>eck NY 10543. or can (914) 696-3377. 


C'lRCLk <7A()S RKADm SKRVIO.CARI) 



REPRINTS 

AVAILABLE 

Ouantily reprints of articies appearing 
In PC Mogozine ore available and will 
be prepored to meet any special 
requirements Inquiries should be 
directed to Jennifer Locke. Reprints 
D^t.. Ziff-Dovto Publishing Co, 1 Park 
Ave . New York. New York 10016. 
PtxxYe 212-503-5447 , 


ADVANCED 
COPY PROTECTION 

Fret- D«rmo O-'lir-Mf 



The worid's leading tioftware 
manufacturers depend on 
Softguard a^y protection 
systems. 

Now Softguard introduces the 
SL'PERLoK KIT'‘-a complete 
software duplication and copy 
protection system for your 
IBM -PC. And it’s invLsible to 
your end -users! 

• Hard disk support with 
instaU/uniastall. 

• No special media required. 

• No source code changes. 

• Stops all t'opybusicrs. 

Maclnitish Copy Pmiection ihoavailaMc 

SSfTGUPiRD 

Systems Incorporated 
2840 San Tomas Expy. Suite 201 
Santa Clara, ('A 95051 
( jII 408/970-9240 

ITRCLk 577 ON RhADfeR SKRVIO. CARP 
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THE SHOWCASE FOR PRODUCTS AHD SERVICES IN THE MS DOS MARKET. . 


DEVELOPMENT 

TOOLS 


WINDOW.LIB 

An easy to use complete windowing system for 
programmers and writing in . . 

• BASIC tBM.M-S.CB66 

• C UTTICE.M-S 

• COBOL M-S,RMF 

• PASCAL M-S. TURBO 

• FORTRAN M-S.RMF 

Window editor included. Create callable pop-up 
menus, help screens The line selector features 
auto reverse highlighting and cursor control 
$99 00 No royalties Ask about our BIOS/DOS 
LIB. VISA/MC. 

GLENCO ENGINEERING 
3920 Ridge Are 
Arlington HIS . IL 60004 
{312)392:2492 


MACH 2 TURBOCHARGES BASIC 

New from publisher of The Inside Track & PEEKS 
N POKES. Ultra fast library of special purpose 
assembler routines tor interpreted / complied 
BASIC Many functions taster than Turbo Pascal 
& C Supports Quick BASIC 1 & 2/BASCOM 1 & 
2. Compile nterpreted programs with no changes 
to program code Assembler routines are stored 
outside BASIC. Demo disk available 0nly$75-^ 
S/H (S3 US. $5 Canada. $18others) VISA/MC 
w^omed Add $3 tor COO 
Requires CX)S 2* 

McroHelp Inc. 

2220 Carlyle Drive 

Marietta. Ga 30062 

(600) 922-3383 In GA (404) 973-9272 


The SCREEN GENERATOR 

SAVE TIME' Powerful Screen Designer and 
Memory Resident Screen Manager eliminates 
tedious screen management tasks from your 
program Handles all saeen display & data en- 
try. Easy access to Screen Manager from your 
program Not a Code Generator! NO Royalties 
Not Copy Protected Easy conversion from other 
systems. Use with BASIC. TURBO ($59). FOR- 
TRAN. C. Reaha COBOL. BetterBASlC. PL/M-66. 
or Assembler. Call if not listed. Price $125 
THE WEST CHESTER GROUP 
PO.Box 1304 
West Chester. PA 19380 
(215)644-4206 


dbPOWER MAP FINO/REPL 

Map dBaseS*. 3.2 applicatiorts Auto maps all 
prg files & procedures used (& lists prg. proc. 
dbt. ndx. frm, mem. Ibl files used) to dtsk/prinl. 
Wild card Search on Multiple patterns with 
all finds included in appi map! Find/RepI w 
confirm over appi' or file list! Power. Speed. 
Save hrs Pays for itself m 1 use. Only $54 
NuSYSTEMS 
19 Claremont Ln 
Suflern. NY 10901 
(914)357-7744 


TURBO PASCAL GENERATOR 

GTP APPLICATION DEVELOPMENT SYSTEM, 
ver.2 Builds complete, working appiications You 
give It spec's, it writes error-free code 

• Indexed Data Bases • Multiple Screens 

• Context Sensitive • Merrxiry-mapped 

Help Video 

• Global Search • Full Keyboard Supt 

Easy to Use Price $150.00 Visa/MC. Ck. MO 
AEF, INC 

PO Box 928 
Katy.TX 77492-0928 
713 391-8570 


FASTSCREEN FOR TURBO PASCAL 

FASTSCREEN" adds fasi screen output capa- 
bility to your Turbo Pascal programs. Display a 
full screen or window almost instantly. Read a 
Ml screen or window containing multiple input 
fields with a single procedure call. FAST- 
SCREEN makes it easy to give your programs 
impressive speed & a clean, professional look. 
Incline assembler & Pascal routines, all source 
mcl IBM PC/XT/AT & DOS Color & mono- 
chrome. $29.95 from Technisoft 
TECHNISOFT 
1710 Allied Street. Suite 37 
Charlottesville. VA 22901 
(804)979-6464 


EDIT 


EOT editing on your PC 

If you have used EDT on a VAX or POP-11 you 
know how to use PC/EDT on your PC PC/EDT 
performs just like CHGiTAL's EOT with added 
features that make it easier to use on a PC. 
Available for MS-DOS. OS-9, and some UNIX 
operating systems. Site licenses available. $250 
+ $10 S/H MC/VISA/A£/COO/Company PO. 
Boston Business Computing. Ltd. 

360 Merrimack Street 
Lawrence. Ma 01843 
(617)683-7920 


EDUCATIONAL 


GRADE WEEK VACATION! 

Average and pnnt out your grades with the tast, 
easy-to-use AEIUS GRAOEBOOK program. New 
version this year. Contains many advanced fea- 
tures Not copy protected. In use by teachers 
coast to coast Onty $49 ppd District or school 
rates as low as $1. per teacher. Send tor tree 
literature. 

AEIUS CORP. Dept G8 
PO Box 700457 
San Jose, CA 95170 
(408)257-0658 


ENGINEERING 


ENG/SCI GRAPHICS 

0MNIPL0T{S) (screen graphics) & OMNtPLOT 
(P) (plotter driver) provide integrated engineer- 
ing/sdentific 2-0 & 3-0 graphics with NO PRO- 
GRAMMING REQUIRED! Menu-dnven. flexible, 
professional Choice of formats tabular/line, 
contour, bar, pie. 3-D wire frame & much more! 
OMNIPLOT(S) $195. OMNIPLOT(P), both $295 
MICROCOMPATIBLES 
301 Prelude Drive 
Silver Spring. MD 20901 
(301)593-0683 


STRUCTURAL DESIGN 

Fast, highly interactive, integrated programs for 
structural analysis and design of BEAMS. COL- 
UMNS. TRUSSESand FRAMES of any material 
Easily mastered programs resull in dramatic time 
savings while producing elbci^t, accurate de- 
signs. Specify PC. XT or AT and send $25 lor 
demonstration diskette to: 

C-Squared B-Squared Software Design. Inc. 

Dept A-2 

763 27th Avenue 

San Francisco, Ca 94121 

800/621-0851. Ext. 330 

415/751-1337 


SIMUUTION 

GPSS/PC IS a lull-power version of GPSS. the 
most popular mainframe simulation language 
Specifically designed for interactive use on to- 
day's high-speed microprocessors, it is loaded 
with features such as interactive graphics and 
animation Using GPSS/PC. you can predict the 
behavior of complicated real world systems. 
MINUTEMAN SOFTWARE 
PO Box 171/B, Stow. MA 01775 
1 -(600) 223-1430 
1 -(617) 897-5662 (MA) 


POP-DOWN DATA— 2.54'* 

Attn Sidekick owners See data when you need 
It. Ckmrsion factors, steam tbi & peni^ chart 
data, pipe & tubing dim'l data, area codes by 
stales or num. order Rqrs Sidekick. Also steam 
data in DIF formal & simplified lormulae for use 
m TK'Sotver. spreadsheets.or your prog IBM PC/ 
XT/AT/)r. 1 disk. $20f$3s&h. 

MAJORMICRO 
PO. Box 972 
OrtandPark. 11.60462 


ENTERTAINMENT 


Baseball Fanatic 

Strategy game with Full Graphics and sound. Just 
like being at the Ball Park, except you're In on 
every pitch Play another person or computer. X 
teams provided -I- program to aeate more of your 
own ♦ set up standings * Scoreboard Watcher 
program. It's all on one di^ lor $49.95 Master- 
cardA/isa accepted. 

Performing Arts Software. Inc 
320N Bazil 
Indianapolis, IN 46219 
1-800-228-9709 


SHUHLE-BLASTER!! 

The space action game for only $12 Vlfritten in 
well documented Base, ideal tor tinkering and 
customizing. No copy protection. Submit a bet- 
ter versior and you could get 10% of the profit 
from future sales An exciting working game as 
1 $. but you can make it better & earn money! IBM 
color graphics required 
KLUOGEWARE 

3145 Geary Boulevard. Suite 610 
San Francisco, CA 94118 

GOLF ON MARK'S COURSE 
Mark's Course is a challenging 16 holes ol reg- 
ulation golf tor two players Features 16 color 
graphics, music, animation tor PCjr & Tandy 
1000 Pick club, and stroke past water hazards 
and sand traps on a new course every game. 4 
color versim tor PC/XT/AT Send $X.OO -f $3.X 
S/H in Check or MO 
FOSTWARE 
906 Panna Lane 
Cteveland. Ohio 44109 
216-398-0498 

ALL NEW FLIGHT SIMUUTOR 

Discover the challenge ol racing airplanes with 
an opponent on your screen! Race course & 
ground scenery in color: sound Race yourself or 
friend using flight data saved on disk. Optional: 
race friend in real time with 1200 baud modents! 
Race or dogfight opponent! $44.95 + $2.X s/ 
h, VISA/MC 

P y/nn 

Tmcer 

Mind Systems Corp 
PO.Box 506 
Northampton, MA 01061 
(413)566-6463 

TRAIN DISPATCHER 

TRAIN DISPATCHER is a realistic simulation of 
a railroad traffic control center. It was created by 
designers of CTC systems for operating rail- 
roads and is used by some railroads in their dis- 
patcher training programs. AvaHable for IBM. PC. 
XT. AT and Jr. tor $35.X + $2.Xs/h. Graphes 
care required MC/Visa Accepted 
SIGNAL COMPUTER CONSULTANTS. LTD, 

PO Box 18222. Dept. 33 
Pittsburgh, PA 152X 
(412)655-7727 
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HNANCIAL 


RESIDENT CALCULATOR 

FinCalc is a hnancial & scientitic calculator with 
all the lunctions ot a HP 10C & 12C tor IBM 
PC.XT^T tt resides in memory as Sidekick does 
It also has a clock running at background. (As 
an initial otl^. you also get a S30 value free soft- 
ware-disk cache) US S34.9S * S5 s&h. AM/ 
MC /VISA accepted 
IDEAL (X)MPUTER SOFTWARE INC 
203 Edtiw^ss Drive N.W 
Calgary. Atoerta T3A3P1 
Canada 


GAMES 


PC/VEGAS II 

Poker, Blackjack, Roulette. Keno. Slots— $26 
Above plus Baccarat and Craps— $39 Exact 
Vegas sinHilabon. includes Help, best bet/odds 
windows Cross-game scoring Graphics not 
mandatory. Color or Mono MS/PC DOS. t28K 
C Source available, ask Add $2 tor sh^ping/CA 
res. add6)&% tax. 

D&H BEAR SOFTWARE 
PO- Box 10793 
Manna Del Rey. CA 9029S 
(213)374-0358 


CASINO ROULEHE ANALYSER 

Analyse any roulette wheel to det^mine wheel 
patterns, favorable segments of the wheel and 
croupiers throwing patterns. Evaluates 8 well 
known betting systems tor profitability. Test your 
own devised system to break the bank before 
nsking 1 cent at the tables Produces 19 analyt- 
ical reports includ WHEEL FORECAST DOS 2.0 
Disc & Manual tor IBM PC - U.S $99 Shipping 
add $3 in US. $4 Cand./Mei $6 0/S Indicate 
0 or double 0 version when ordering 
RAYCLARK INVESTMENTS 
PO Box 221 
Palmyra. N.J 06065 


USE YOUR COMPUTER TO PLAY 
LOTTO! 

Inaease your chances at winning big! LOTTO- 
LUCK is a computer program, designed by a 
computer scientist u^ng the latest techniques 
of Geometrical, Kabalism and Random Rela- 
tionships of numbers (o give you an opportunity 
to predict possible winning PK)K/6 k^o num- 
bers. LOTTO-LUCK will work on any lottery, in 
any state or country. No need tor expensive up- 
dates. LOTTO-IUCK wi work this year, next year 
and virtually fore^ Need IBM compatible PC 
w/360k flO(^ disk drive Send $29.95 plus $2 
S/Hto; 

WIN$WAflE SYSTEMS 
PO. Box 8130. 2710 X St. Suite 1 
Sacramento, CA 95618 
(916)648-1055 


GENERAL 


GREAT SOFTWARE. CHEAP 

Only $5 95 per disk tor absolutely smashing 
Freeware and Public Domain programs. PC- 
Oulline, PC-Write, File Express. PC-Oesk, 
TurboSpell. Posler/Banner. Utilities Galore plus 
Databases. Educational programs. Arcade and 
Adventure Games, and lots more' 

IBM PC, PCjr, or compatibles send for FREE 
CATALOG. 

PLUS 

33495 Del Obispo. Suite 160W 
Dana Poinl. CA 92629 


Software Starter Kit 

Software lor the new IBM PC user, word pro- 
cessing * spell check, database (up to 2 billion 
records), and spreadsheet (250 by SO cells) + 
audit D^ned lor ^l lime user. All menu driven 
lor ease ol use. many help screens Data can be 
transferred to other programs Printed manual 
•p tutorials. $65. 

Stilwell Software Products 
16403 North 43rd Drive 
Glendale. AZ 65306 
(602)978-4678 


DOS-HELPI WINDOWS'^ 

‘Burn your DOS Manual! Fast & Easy. (X)S- 
HELP! pops a window for all DOS Commands. 
HELP MODE pops a window to explain MODE 
parameters— with examples. HELP DOS pops a 
list of all commands; KEYWORD a menu ol more 
windows: ANSI. ASCII. BASIC. CONFIG. KEYS. 
PIPE. KEYCOOE & much more. Floppy Hard or 
RAMdisk 0nly$37-f $3s/h. 

Silicon Valley PC Learning Center 
5339 Prospect Rd.. Suite 120 
San Jose. CA 95129-5020 


GEOGRAPHICAL 


US-ATLAS 

Locales 29.000 cities, with graphic display ot 
slates Computes Great-Ckcle distances. Finds 
all stales with cities ot the same name. Locales 
all towns within a given radius. Shows towns 5 
mi. either side ol a line 40 mi. k)ng. Color graph- 
ics Of monochrome. IBM-PC/XT/AT 192K DOS 
2.0. Send $49.95 money order or check. 



ILLSTON PC-PROGRAMS 
1932Haysel(oriDr. 
Jefferson City. MO 65101 
(314)635-3417 


GRAPHICS 


SSmtn SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
tiles produced on the IBM PC into brikant SSmm 
color slides with color resolution 400% better 
than your monitor. Leave your printouts behind. 
Use high resolution color slides up to 4000 line 
COMPUTER SLIDE EXPRESS $9/5lide. 

VISUAL HORIZONS 
180 Metro Park 
Rxhester, NY 14623 
(716)424-5300 

YOU DON'T NEED A PLOHER 

To gel beautiful charts from MAGNA CHARTER 
View the Wished product on screen; shoot your 
own color slides Pie. Area. Line, vert. & horiz. 
Bar. Stacked Bar. Multibar 92pp User Manual m 
3-ring binder Requires 12W. color graphics 
adaptor. RGB or graphics monitor. Introductory 
price $99-r$4 S&H. Brochure Avail. 

Macomb Computer Systems. Inc. 

30612 Jefferson Avenue 
St. Clair Shores. Ml 48082 
(313)445-6982 


FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (screen graphics); 75 Microsoft 
FORTRAN/RASCAL. RM Professional. Lahey 2.0 
FORTRAN callable subroutines. Prof, gravies 
power backed up by a 100 pg. user manual 5 
packs in one: gen utility. 2-0 interactive, total 2- 
0 plot support. 3-0 plots. 3-D solid models 
(Hidden line removal) $l35.H-P.H-lplottcf’Tfv 
PLOTMATIC iix complete plotter graphics ca- 
pabilities Interfacew/GRAFMATIC. $135. Both 
$240 

MiCflOCOMPATiBLES, INC. 

301 Prelude Drive 
Silver Springs. MD 20901 
(301)593-0683 


PC-KEY-DRAWTRYIT $15 

Comprehensive, high-power graphics editor. 
CAD, paint, slide show program Ow 150 stan- 
dard functions plus macros. 64 pages/layers, 
zoom printer, 64 patterns, novice/expert modes 
$15 includes manual, software, quick, rel. card. 
Register $100 lor support, updates complete 
pnnted manual. Shareware. Version 3.1. 
OEOWARE 
PO. Box 595 

Columbia. Md 21045-0595 
301-997-9333 


GRAPHIC PRINTER SUPPORT 

At last IBM-PC graphics support for your dot 
matrix printer. Use the PrtSc key to produce 
quality 6&W or color scaled dot matrix repro- 
ductions ot your display on your Epson. IBM. 
Okidata, IDS. Centronics. DEC. Anadex, Data- 
south, (^mi. Tl 850. Riteman, Toshiba. NEC 
8023. or C. Itoh printers, it your printer is not 
listed, let us know and we will support it. 
GRAFPLUS is now available tor all versions of 
PC or MS-DOS and wili operate with IBM. Tech- 
mar. and Hercules graphics boards. $49.95. 
JEWEU ENERGY TECHNOLOGIES, INC. 

4302 Southwest Alaska St. Suite 207 
Seattle. Washington 96116 
(206)937-1061. 1-60(«28-2828ext. 527 


THED6ISIGNMAKER 

creates presentation quality text stgnsand over- 
heads using your IBM PC and most plotters It 
provides automatic or manual selection of char- 
acter size, pens, starting location and Normal or 
Italics lettenng. Text can be saved, retrieved, ed- 
ited and plotted in a matter ol minutes $75 
DECISION GRAPHICS. INC 
POBOX2776-PC 
Littleton. CO 80161 
303-796-0341 


1-2-3 SLIDES BY MODEM 

The PC GRAPHICS SERVICE BUREAU convert* 
charts created by LOTUS 1-2-3 and other pop- 
ular business graphic packages into 4000 line 
resolution 35mm color slides The SERVICE BU- 
REAU is on-line 24 hours a day lo accept char 
files via modem dircclly from your PC. Slidet 
delivered to your doa withn 72 hours $10/slide 
nomimmum. 


PCGrapMcs^ 

Servfc* BuraMi 

GRAPHIC ELEMENTS, INC 
5524 Green Oak Drive 
Los Angeles. CA 90068-2502 
(213) 46S-8867-Vbice Lines 
(213) 465-8869— Modem Lines 


HEALTH 


COMPUMEDIC- 

PROVEN Practice Management ^em— in use 
4 yrs. Patient data management. A/R. state- 
ments. instance forms, practice analysis, word 
processing, recall, delinquent tracking, histon- 
cal data. FLEXIBLE: User designed forms 
/fepofls $3600. Training XT/AT. Dental 
(OenlaWare'*) eyecare/oplometry (EYEMale^ 
and veterinary (VetLogic/tm) also available 
Dealer inquiries invited 
DATA STRATEGIES. INC 
332 S. Juniper St .. Suite 210 
Escondido. CA 92025 
(619)489-9218 


HOBBIES 


ROOTS II FOR GENEALOGY 

Organize yotx family tree and phni camera-ready 
family books containing charts, text and in- 
dexes. Store, retrieve and display 1.000‘s ol family 
facts with biographical sketches and source 
documentation Lightning-fast searches and 
sorts. 250 page manual. Satisfaction guaran- 
teed. Write for tree brochure. $195 (-»- CA tax). 
COMMSOFT 

2257 0ldMiddlefieldWay.SteA 
Mountain View. CA 94043 
415-967-1900 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET. . . 


INVENTORY 


INVENTORY MANAGEMENT 

Stock-Master 4 0 inventory system provides 
160-» programs lor Slock Status, Trend Anayl- 
sis. Purchase Order Tracking. Quality Control 
Reporting. Detail Anaylsis. Bill of Materials and 
more. Modular system configured & ‘micro' 
priced to your needs. Cotx>l Source available. 
APPLIED MICRO BUSINESS SYSTEMS 
177-P Riverside Ave 
Newport Beach, CA 92663 
(714)759-0582 


(THECLERKHPOINTOFSALE 

New software gives your small/medium busi- 
ness the same advantages the 'big guys' have 
Automatic Sales SHp, Invoices, Inventory Con- 
trol. Discounts. Taxes. Reports & Much more! An 
indispensable management tool! Demo disk 
S4 95 (refundable) Regular $179.95/$99.95 with 
this ad! Dealers Welcome. 

WDR SALES COMfWlY 
9604 Belmont 
Kansas Qty. MO 

1 -800-346-3026 k 958 m MO 816-763-3029 


INVESTMENT 


PORTFOLIO MANAGEMENT 

5 quantitative valuation models, cash flow anal- 
ysis. diversiticalion index, what-if testing, se- 
curity search, tax planning and total portfolio 
accounting 9 client presentable reports. Single 
or multiple portfolio management. IBM/PC. AT. 
XT. and compatibles $295.00 Master card/Visa 
Eligible tor rebate of 100% of purchase price 
through SPEAR SECURITIES 
QUANT IX SOFTWARE 
5900 N Port RD.146-A. PC 
Milw.WI 53217 
(414)961-1991 


MAILING 

PROGRAMS 

POWERFUL CUSTOM MAILBASE 

Eliminate tedious typing of labels, rolodex cards, 
envelopes and even personnel directories. In- 
stantaneous storage and retrieval more than 
32.000 addresses User-defined sort key or zip 
Easy to use 20+ page manual with full exam- 
ples. (Tech: file format given + mailmerge files 
buHf) Unpro*$37'+CAIax 
ACME Software 
60x1446 

Aptos.CA 95001 -1446 
Call Beverley (408) 336-3392 


POSTAGE SAVING SOFHNARE 

PostV^re sorts your 1st. 2nd & 3rd class mail 
according to U.S. Postage regulation. You qual- 
ify tor the lowest postage rates: 

* First Class - 17f 

* Second Class - 3.U 

* Third Class - 8 3t. noncrfi - 55* 

Postware automatically adds carrier route num- 
bers. sorts and prints addresses in package & 
sack/tray mailing order, prints bag tags, tray la- 
bels & calculates postage Works w/ASCil files 
& many popular data bases. IBM PC/equiv. 
PostaiSoft. Inc. 515 Division St. 

La Crosse, Wl 54601 -4544 
1-800-831 -MAIL (6245) 

(608) 784-3500 in Wl 


THE OFFICE ASSISTANT— $49 

Manage pertinent data regarding customers, 
clients, vendors, associates, and friends. Store 
and classify this mformation in 20 dierent ways. 
Access real-time information in a minimum of 
keystrokes Print reports, phone directories, ro- 
lodex and index cards, labels and envelopes. Dial 
individuals, utilize long-distance service and 
execute automatic dialing from the screen. Oe- 
ate name and address files to be merged with 
word-processing programs lo create personal- 
ized form letters 


POCKET SIZE PHONEBOOK 

NamePro prints a little black book of phone 
numbers with optional address andcomments 
(includes book). Also prints mailing labels (4 
sizes: 1Z3 across). Rolodex cards, and ful page 
lists. Easy lo use, menu driven, on line help, tu- 
torial. sort, categories. 1,000 names max. Money 
back guar. $29.95 
Computer Management Corporation 
P.O.Box 4819 
Walnut Creek. CA 94596 
(415) 930-8075 1-800-4434)100 ext. 158 


MEDICAL 


UNIVAR MEDICAL SYSTEMS t 
ELECTRONIC CLAIMS 
* Medical Management System— $995 com- 
plete patient & case mgmt system, notes, ap- 
pointments. (^e & patient reports, super bite, 
stmts, labels, and Insurance forms. 

' Medical Pro-Pac— $2195 all of above plus 
custom forms generator, data tile sorter, 0^ 
System. GL. AP. and Payroll 


SUPERMAIL” ONLY $25 

This easy to use, powerful menu driven program 
is used by thousands ot happy customers. Find 
names in 1 -2 sec. —No sorting. Features unlim- 
ited records & labels per name AND full screen 
edit^g. Select labels by zip or name. Password 
protection is available. Take memos recall them 
later + more! VISA/MC. 

PLACE MANAGEMENT CORP 
too East 2rKl Street 
Mineola. NY 11501 

800-OIAL-PMC In N Y. 516-294-1400 


FLOWMAIL— $100 

Create/Name separate files Merge files. Elimi- 
nate Dups. Sort by company name, zip. state, or 
data line. Seteci records by zip, data line, or user 
defined codes. Print labels 1,3,4 across. Report 
format listings, very easy to use. Free demo disk. 
Carrier route system available for bulk mailers 
w/HD. Call TOa FREE TODAY! 


FLOWSOFT 



FLOWSOFT CUSTOM PROGRAMMING 
875 Franklin Road # 1635 
Marietta. GA 30067 
1-800^28-28286x1.886 


package shown above $249 (V $395 as a stand- 
alone package with ollice. patienl. at)d service 
code files) includes communications. 

* Buy from the leader in Health Care since 1977. 
Fully certified in all 50 states by 29 Carries + 
Medicare and BC/BS in many ottters. 

UNIVAIR INCORPORATED 
9024 St Charles Rock Road 
St. Louis, MO 63114 
314-426-1099 


MEDICAL SYSTEMS WITH ECS 

All PPM products have electronic claims sub- 
mission (ECS) to Medicare & commercial car- 
riers, paper claims too. 

• PC w CLAIM $89.95; claims only. 

• PC * CLAIM w/ICD's, CPT's & HCPC codes 
$22995 

• PC * CLAIM PLUS Claims only w/patient tile. 
Complete a claim in one minute $4^. 

• THRESHOLD * TM $1,995.00 Claims, A/R 
patient billing. 

• THRESHOLD $3,995.00 claims A/R patient 
billing, complete practice management, statis- 
tics. analysis. 

• CLAIM w NET Nationwide claims clearing 
house. Full 100% credit on product upgrade. 
PC * CLAIM & PC * CLAIM PLUS both house 
30 day money-back guarantees. IBM PC/XT/ 
AT/compatibles MS-DOS 256K. 

PHYSICIANS PRACTICE MANAGEMENT 

1610 South Lynhurst Suite Q 
Indianapolis. IN 46241 
(317)248-0357 

In continentat U.S. caM (600) 428-3515 
Indiana residents call (600) 792-3525 


LANGUAGES 


FINALLYI 



MANUFACTURING 


MEDICAL HEALTH 


A Subroutine Library lor Compiled BASIC Load 
directories into arrays. WINDOWING, Graphics 
pie and bar charts, special string functions: 130 
more routines to add power lo Microsoft 
QuickBASIC or IBM BASIC Compiler 2.0 30 Day 
Money-Back Guarantee VISA/MC/CHECK/MO 
FINALLYI isonly$99 00+$4.00S&H 
KOMPUTERWERKS, INC., Dept PCM 
651 Parkview Blvd 
Pittsburgh, PA 15215 
(412)782-0384 


CENTURY SOFTWARE SYSTEMS 
2601 Ocean Park Blvd. Suite 204 
Santa Monica, CA 90405 
(213)452-7677 


THE FOREMAN 

Inventory /6 of M/Purchasing 
Invocing/Prodiiction/Job Cost 
Interface to Solomon Accounting. 

One time machine builds/Production 
Extensive cost control: Standard vs Actual 
Release type orders + PO's accepted 
Requires: IBM-PC. 10 MB. 256 KB 
DCM COMPUTER PRODUCTS. INC. 
29226 Orchard Lake Rd.. Suite 290 
Farmington Hills. Ml 48018 
313-737-0808 


OIETAN $20,001 

Personal diet analysis for home use. Simple to 
use menu driven with on-line help. Analyze 23 
nutrients irrnxirtant to your health. Gives (fiet re- 
duction recomrnendations. Produce detailed easy 
to read reports. Comes with a large Data Base 
of FOODS. $20.00 Plus $2.50 Shipping & H»v 
diing charges. 

CAMRASS CORPORATION 
200 14th STREET 2nd FL 
HOBOKEN. NJ 07030 
(201)798-0567 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-51 15 .. . 


SOFTWARE 


MULTI/USER 

SYSTEMS 


MULTILINK USERS!!! 

R^SK£Y unlocks (tie REAL power ol MultiLInk' 
Control up lo 8 jobs from any background ter- 
minal, (rue multi tasking from any background 
partition Switch jobs with simple key strokes, 
assign private partitions, even make a job in- 
accessi)le to the foreground console! Only $159. 
(Multiink IS a registered trade mark of the Soft- 
ware Link) 

KEY RESEARCH & OEVELOPEMENT INC 
3475 Holcomb Bridge Road Suite 202 
Norcross.GA 30092 
(404) 242-0753 Technical Support 
(813) 754-4607 For Sales 


MUSIC 


SONGWRIGHTIM 

MUSICPROCESSOR prints professional sheet 
music, wrth lyncs Full-screen graphics editor 
Transposes to any key. plays tunes Features 
multiple stall & voices, harmony, counterpoint 
bass/treble all time signatures. Requires IBM. 
EPSON or Gemini printer $49.95 ($39 95 with- 
out screen graphics) Sendforfreesampleoulout. 
SONGWRIGHT 
PO Box 61107 
Denver. CO 80206 
(303)691-4573 


ONE-OF-A-KIND 


BASIC PROGRAMMERS 

Thousands of programmers enhance their pro- 
grams and save lime with PEEKS N POKES 
Learn where to 6 nd system configuralion & con- 
trof keyboard/monitors/printefS/RS-232 NEW 
VERSICM 3.1 supports AT's. Quick BASIC & 
6ASC0M2 Not copy protected. Manual & 60-r 
Souce programs showing you how to: 

• Recover IBM/GW- 6 ASIC progs saved with p' 

• Disable Ctrt-Break and Ctrl-C 

• DOS/BtOS calls from BASIC & MS PASCAL 

• Much, much more lor just $45 00 
MICROHELP INC 
2220Cartyfe Drive 

Marietta. GA 30062 

(800) 922-3383 In GA 404-973-9272 


OPERATION 

SYSTEMS 


“UN/EMULATOR" BY WAWA 

Run CP/M on your P C. or clone at machine 
speed UN/EMULATOR runs native 8080 code 
and increases DOS performance by 10%. We 
include disk conversion software, terminal em- 
ulators serial transfer utility Available in 5MH? 
and 8 MH 2 Starting at $99 95 $5 S-f H Dealer 
inquiries welcome. Write: 

WEITZMAN AND WOOD ASSOCIATES 
580 N.W 99th Way 
Pembroke Pines. ^ 33024 
Write to: Nancy Weitzman 


DOSamatic 3.00 

PC (5/13/86) 'My favorite ... DOSamatic de- 
serves careful attention ‘ Super DOS shell plus 
Task-Switching Load 123, Word, etc & jump 
among them OK w/Sidekick, Superkey User 
Menu loo Better than DOS or Windows IBM PC/ 
XT/AT 196k DOS 2 x-3.x. To order send $39 
check (CA Res. add 6 % tax) to. 

Mann Pacific Software 
1001 Bridgeway. Suite 514 
Sausaiito.CA 94965 
(415) 332-0219 


PREVENTATIVE 

MAINTENANCE 

DISK DRIVE DIAGNOSTIC 

Memory Minder, from J & M Systems, is a disk 
diagnostic program tor the IBM PC. PCjr. & IBM 
compatibles It checks your drives for head 
alignment, spindle speed, hysteresis, azimuth & 
more And. you can use Memory Minder lo ac- 
tuallyalign your disk dnvesl $99 plus S4 shipping. 

i//A 

J & M SYSTEMS. LTD. 

J&MSYSTEMS.LT0 
15100-A Central SE 
Albuquerque. NM 87123 
(505)292-4182 


DISK SERVICE MANUAL -NEW! 

Disk drives must be regularly maintained, and 
repaxed as needed Do-it-yourself-easy-fast-no 
special or expensive equipment or software-in 
situ! Save $$$' IBM PC-XT-AT, compatibles, etc 
100> labeled photos, figures. Clean, lube, ad- 
just. align, diagnose and repair (all kinds). > 
many tips Only $20. 

CONSUMERTRONICS CO. 

2011 Crescent Or , PO. Drawer 537 
Alamogordo. NM 66310 
(505)434-0234 


MAINTENANCE & INSPECTION 

An easy-to-use computerized method to orga- 
nize. operate, and control an efiective preventive 
maintenance system Applicable to any type of 
business or industry. Full screen input and dis- 
plays. plus function key help command. Main- 
tains historical data, creates work orders, and 
provides numerous reports For info, write to: 
PENGUIN COMPUTER CONSULTANTS 
P.O 60 x 20485 
San Jose. CA 95160 
(408)997-7703 


PUBLIC DOMAIN 


TURBO SOURCE SEARCH-TSS 

TSS ts a TURBO Pascal RB 6 S by mail. Just $2 
adisk Archn«d files ^700-1 kb of code and prgms 
per disk (more byte/bucks). We have 45 t^ disks 
Join TSS for $25. Gel catalog disks * * 2 FREE 
DISKS with 1st order (catalog di^ only $5) 
VISA/MC/COO if verified, (s/h extra) (data) 
(617) 545-9131 or just order by mail 
TURBO SOURCE SEARCH 
PO Box 876 
Satuate. MA. 02066 
(voice) (617) 545-6677 

S4.50 IBM PC SOFTWARE 

563disks $4 50ea Arcadegames.4disks$l6 
Utilities. 4 disks $18 1-2-3 WKS, 8 disks $36 
Directory. 2 disks $9 *C* routines, 6 disks $27. 
Turbo pascal routines. 8 disks $36 Unprotect 
software. 4 disks S16 Sample, word proc. DBMS, 
games & utilities. 5 disks ^ 50 Catalog $1. Add 
$4s/h MC/Visa. 

The Computer Room 
PO. Box 1596 Oept 104 
Gordonsville. VA. 22942 
703-832-3341 (M-F 10-5) 

THE BEST OF THE BEST! 

Public Domain & User Supported Software for 
IBM-PC & Compatibles! Vli^dprocessing. Ac- 
counting. Spreadsheets. Database. Modem, 
(^mes. Languages, etc . etc. 50 disks crammed 
tuH— $205 00! or rent tor 2 wks $75.00 Info and 
Super Sampler Disk $6 50. Deluxe Word Pro- 
cessor $6 50 Both $12 00 MC/VISA 
BLUE CIRCLE GROUP. INC 
PO. 80 x 23502 
Minneapolis. MN 55423 
(612)823-4111 


REAL ESTATE 


PROPERTY MANAGEMENT 

Comprehensive program for managing residen- 
tial and commeraal properties Many manage- 
ment reports including operating statement, 
delinquent rent, lease expiration and transac- 
tion register report Provides check wntmg. check 
reconciliation, posting of late fees, recurring ex- 
penses— $395 Investment Analysis— $245. 
YAROf SYSTEMS 
3324 State St.. Suite ’O' 

Santa Barbara. CA 93105 
805-687-4245 

MANAGEMENT & ANALYSIS 

* 'Real Property Management’ $395/$595 for 
residential & commercial properties and other 
bkkp g. Flags delinq't tenants: prints budgets, 
checks, invoices & 1099S. No retyping of recur- 
ring data * 'Real Analyzer' $195. when decid- 
ing buy/sell, exchange, or refi 30 DAY MONEY 
BACK 

REAL-COMP INC- 
PO Box 1263 
Cupertino. CA 95015 
(406)996-1160 


PROPERTY MGMT. SYSTEM II 

Comprehensive menu driven integrated man- 
agement and accounting program for residen- 
tial. commercial and HUD properties Reports 
include bal-sht, op-stmt, transaction ledger, cash 
receipts & disbursements, tenant: status, va- 
cancy. delinquency, revenue/sqft, lease expira- 
tion. rent-roll, statements, & notices Provides 
check writing, late fees. & multi-property finan- 
cial reports $495 

MATRIX SYSTEMS Eval-Sys.-$40 

916 Via Nogales send tor tree 

Palos Verdes. CA 90274 brochure Dealer 

(213) 375-7784 Ext 72 tnqumes mvited 


RELIGION 


POWERCHURCH PLUSr 

Church office software— fast, friendly and reli* 
able, suits any denomination. Membership, 
mailing, contributions, accounting, attendance 
plus 7 other modules integrated into one high 
performance system. Interfaces to dBase III. Lo- 
tus and word processors. Unlimited capacity 
Just $495 Demo disk $10 CaN tor details: 

CHURCH 

SOFTWARE 

FI SOFTWARE 
PO Box 3096 
Beverly Hills. CA 90212 
(213)464-0625 


HEAVEN CENT” SOFTWARE 

All information in a single relational data base. 
Handles membership, income, pledges, bud- 
gets. attendance, disbursements, labels, etc. 
Supports church administrative and financial 
needs. For IBM PC & compat^les (512K -f Hard 
Disk). Sale until Oct 31 $395 Trial program 
available lor $25. 

Stem Enterpnses. Ltd. 

1606 Evers Drive 
Me Lean, VA 22101 
(703)556-0458 


PARISH DATA SYSTEM” 

(>)mprehensive census/contnbuton program 
Easy to operate, menu driven family, member, 
financial info & reports tulty integrated Selec- 
tive lists, labels, coninbulion/tuilion state- 
ments. personalized leners. User can create own 
reports, letters. Other church programs avail- 
able. Over 1600 users Free info 
Parish Data Systems. IrK. 

3140 North 51st Avenue 
Phoenix, Arizona 85031 
(602)247-3341 
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SCIENTinC 


HP-PC HYPER-CALCULATOR 

A pop-up emulatton of the HP-11C program- 
mable scient(fic calculator integrates with every 
program you use Features two-way data trans- 
ler. program and data storage on disk, on-line 
HELP hCK/oct/bin arittimeiic. 100 regsJers, 1000 
pro^am step, alpha numeric prompts Includes 
tree 8087 version and utility programs S39 95 
plus SI shipping 

SUNDERLAND SOFTWARE ASSOCIATES 
Post Office Box 7000-64 
Redondo Beach. CA 90277 
TOLL FREE (800) 628-2828 ext 502 


DIGITAL SIGNAL ANALYSIS 

Fourier Perspective II w/graphics FFT/IR con- 
volution. deconvolution. Hanning. Power Spec- 
trum. Cross Correlation. 25 more Graphics 2D 
& 30. 8087 recommended, not required Easy to 
use menus. FP II $395 or FP I (FH w/graphics 
only) $149. For PC. PC-XT, PC-AT No program- 
ming necessary 

Alligator Translorms Scientific Software 

PO 00x 11386 

Costa Mesa, CA92627 

(714)662-0660 


SECURITY 


“NEW” BIT-LOCK* SECURITY 

Piracy SURVIVAL > 4 YEARS proves effective- 
ness of powerful rminilayered security. Uses rapid 
decryption algorithms and small reliable port 
transparent security device. NOW AVAILABLE tor 
PARALLEL or SERIAL port. NEW KEY-LOK'se- 
cunty device available at HALF-PRICE 
MICROCOMPUTER APPLICATIONS 
7805 S. Windemwe Circle 
Littleton. CO 80120 
(303) 798-7683 or 922-6410 


SECURE AT/XT/PC 

‘Control systems access, data access! FiXT/S 
controfs system boot for most popular XT/PC 
hard disk controllers. Vteature tor AT and XT- 
compatible HD controllers segments hard disk 
by volumes, controls access with passwords, 
supports hard disk expansion $80-$120 * $3 
shipping plus CA tax* 



GOLDEN BOW SYSTEMS 
2870 Fifth Avenue, Suite 201 
San Diego. CA 92103 
619-298-9349 


SMART COPY PROTECTION 

Attention Software Developers. Are you tired of 
Copy Protection that: 

-IS NOT transparent to the user 
-does not allow backups 
-requires I/O plugs or special media 
-doesn't support hard or cartridge disks 
-makes you pay tor every disk protected 
- requires source code changes 
-can be beaten by hardware copy boards, 
tl so, EVERLOCK can solve these problems lor 
only $495. Free into & demo disk available 



A 2 -Tech Soltware. Inc. 
426 Grandview 
Richmond. MO 64085 
(816)776-8153 


SERVICES 


RENT POPULAR SOFTWARE 

Finally, you can rent popular software lor your 
IBM or compatible See how good that game 
realty is Try that business package before dish- 
ing oul hu^ amounts of money Not public do- 
mam No membership tee Where else can you 
get $75 (X) programs for $5 00? Send $1 00 for 
compleie catalog 
RSO 
Dept PM 
P.O 00x272 
Bronxville. NY 10708 


SORT 


Opt-Tech Sort/Merge 3.0 

Extremely fast Sort/Merge/Select program Run 
as a XS command or (XL as subroutine Most 
languages, datatypes & Retypes supported in- 
cluding Btrieve & dBASE II & 111 Now Featuring 
record selection, record reformatting & much 
more! Compare' Call or write for more mfo $149 
OpI-Tech Data Processing 
PO 60x678 
Zephyr Cove. NV 89448 
(702)588-3737 


STATISTICS 


SIGSTAT 

SIGSTAT includes over 70 programs of the BMD 
statistical series, phis many advanced new fea- 
tures. Mainframe capacity (up to 80 var.) lor 
uni~(e g , ANOVA. regression) « multivariate 
(e g . canonical, factor) analyses, time-series, 
multidim scaling, crosstab, plots, q/c and more 
8087 support opt. 2S6K. DOS. $595 
SIGNIFICANT STATISTICS 
3336 N Canyon Road 
Provo, UT 84^ 

(801)377-4860 


CHEK-IN'* SURVEY SYSTEM 

01 Your ideal m-house survey system should 
have which of these advanced features^ 

a) power to handle 32K respondenls/250 items 

b) graphic output for feedback by subgroups 

c) menus; 3 level screen;; stats/crosstabs 

d) IBM/comp; matrix/laser & scanner drivers 

e) demo disk, help number; super user doc. 
ORGANIZATION ASSESSMENT SERVICES. INC 
10800 Lyndale Are South. Suite 175 
Bloomington. MN 55420 
(612)881-2518 


All the Stats You Need 

BMDP offers the most comprehensive collection 
of programs for PCs & maintrames BMDP has 
all the statistics you need. From the simple (o 
the most sophisticated Advanced techniques 
include time senes, survival analysis, log-linear 
modeling & more! Hard disk req d Call tor com- 
plete program details & prices 



STATISTICAL SOFTWARE 


BMDP Statistical Software. Inc 
1440 Sepulveda Bivd 
Los Angeles. CA 90025 
(213)479-7799 


THE SURVEY SYSTEM 

An easy lo use, menu driven system for the en- 
try. editing, processing and presentation of 
questionnaire data The system can produce 
camera-ready crosstabs and other tables in 
banner formal Also, statistics and bar charts 
Regression and open-end coding/analysis op- 
tions available 

CREATIVE RESEARCH SYSTEMS 
1649 Del Oro 
Petaluma. CA 94952 
(707)765-1001 


STAT PLAN III 

Easiest to use statistics program available 
Complete range of statistic-curve fitting, cross- 
tabs. corretatnn. multiple regression. T-tests, etc 
Graphics with printer/plotter out-put. Capable 
of handling over 60.000 data points. Interfaces 
directly with lotus files Demo diskette available 
MC/VISA Only $179. 

THE FUTURES GRXP 
76 Eastern Btvd 
Glastonbury, a 06033-1264 
(203)633-3501 


STATISTICS CATALOG! 

If you need statistics lor IBM PC or Apple K. call 
us and let our technical advisors help you find 
the statistics programs you need. Write or call 
now to get a FREE catalog of statistics software 
HSO 

9010 Reseda Btvd . Suite 222 
Northridge.CA 91324 

1-800-451-3030(NAT) 1-01B-993-8436(CA) 


STATISTIX-^-ONLY $75! 

STATISTIX IS a powerful and very easy-ttHise 
interactive statistical system for micros. Used by 
many major umversities. businesses, state gov- 
ernments and research organizations Please 
check us out before you buy a statistics pro- 
gram, you'll agree SX is a 'best buy'! SATIS- 
FACTION GUARANTEED-For more into: 

NH ANALYTICAL SOFTWARE 
801 West Iowa Avenue 
St Paul, MN 55117 
(612)4884436 


RATS! Version 2.0 

RATS, the best selling Econometric software 
package, now includes daily and weekly data, a 
new easier to use 500 page manual, arto many 
advanced features. Use RATS for time-series 
and cross section regression, including OLS. 
ARIMA. VAR. logit, and probit. IBM PC or com- 
patible $200 MC/VISA. Call for brochure 
VWt Econometrics. Inc. 

POBox 19334 

Minneapolis. MN 55419-0334 
612/822-9690 


$79— STATISTICAL SYSTEM 

Menu-dnven. Irtdudes multiple regression. AN- 
OVA (4way. repeated measures, covariance) 
Nonparamelrics. discriminant, factor, t-tests. 
Forecasting. Cross tabs, plots Much more. 
NCSS-79 

865 East 400 North 
Kaysvilfe, UT 84037 
(801)546-0445 


STATISTICS/FORECASTING 

TWG/ARIMA— a univariate Box-Jenkins fore- 
casting package, designed tor statisticians EASI/ 
ARIMA - same as above, for the non-statisti- 
cian, $450 00 each. Eli— The Statistical Pack- 
age— a general purpose statistical package. 
$350. CaH or write tor more information. 

THE WINCHENDON GROUP. INC. 

PO.XX 10339 
Alexandria. VA 22310 
(703)960-2587 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503 5115. 


TERMINAL 

EMULATION 

BARR/HASP INTELLIGENT RJE 
WORKSTATION 

Hardware and software communications pack- 
age for IBM PC. XT and AT Simultaneously 
transmits data to host and receives output dt- 
reclty to MVS/JES2. MVS/JES3. VM/RSCS. and 
COC/NOS. bypassing TSO and CMS. Emulates 
IBM 3777-2 and HASP on IBM 360/20. Line 
speed: 1200 to 19.200 baud (56.000 bps on AT). 
Supports multiple high-spe^ prlnlers beyond 
2.A^ Ipm. (6.000 ipm on AT). Features; con- 
current DOS. LAN support, printer forms con- 
trol. plotter support, unattended operation, easy 
installatior. Indudes Hardware & Software 

EURR 


BARR SYSTEMS. INC. 

2830 NW 41st Street. Building M 
Gainesville. FL. 32606 
(800)-BARR-SYS/(904) 371 -3050 


TYPESETTING 


HIGH-TECH TYPESETTING 

Transmit your text toll-free, error -tree via mo- 
dem to your fully automated typesetting sys- 
tem. S2 per thousand characters. S5 minimum. 
Same-d^ service. 200-typdaces. sizes up to 72 
point. Send $20ppd tor our 200 page guide- 
book. V caH tol-tree & use your MC/Visa/Arr^x 
Intergraphics 
106A S^h Columbus St. 

Alexandria. VA 22314 

(800) 368-3342 or (703) 683-9414 in DC area 


UTILITIES 


New Cruise Contror-S29.9S 
Increase Cursor Speed And 
Stop Annoying Cursor Run-On. 

Turn your cursor intoa speed merchanl. Make it 
slop on a dime 'Cruise' with (repeat) any key 
without having to hold It down Time/Date stamp 
from inside any program. Turn oft the screen from 
the keyboard, or after a programmable time de- 
lay. Compatible with most programs, including: 
1-2-3. Symphony. dBASE III Plus. Framework II. 
WS-2000. MS-Wofd, Word Perfect. Q&A, 
OisplayWrite II. Reflex. Lighting. SideKick. Ready. 
ProKey. Check/MC/VtSA/AX; please include 
$3.50 shipping/handling. 

REVOLUTION SOFTWARE. INC. 

715 Route 10 East 
Randolph. NJ 07869 
(201)366-4445 


PADLOCK/PADLOCK II DISKS 

PADLOCK furnishes the user with a method lor 
providing protection against unauthorized du- 
plicalion from DOS commands $99. PADLOCK 
II disks come preformatted with finger-print and 
serialization. PADLOCK II disks ofler superior 
protection. Ask about our HARO DISK protec- 
tion with uninstall capability. MC/VISA 
6LENC0 ENGINEERING 
3920 Ridge Ave 
Arlington His , IL 60004 
(312)392-2492 


MORE DOS POWER TO YOU! 

Scroll past screen out put, recall past com- 
mands & direclories. edit text on tuit screen, mark 
blocks to printer or file, capture screens in com- 
munication programs, create help panels. Set 
screen attributes. Tall^een" powerful resident 
utility. Tutorial Real bargain. $49.95. VISA/MC 
CK. 



QUAUTAS 


QUALITAS, INC 
8314 Thoreau Drive 
Bethesda.Md 20817 
(301)469-8848 


EASY LASER PRINTER SETUP! 

SelHP or CanSel; Simple menu-driven and/or 
batch utilities allow full control over HP LaserJet 
or Cannon printers. Supports ALL cartridges. 
Control margins, copy count. LPI. CPI. Iines/page. 
etc. No ESC COOES! Network compatible. Over 
150 commands NEW SCREEN DUMP UTILITY 
w/SetHP Only $49.95 * $4 s/h. Visa/MC/chk. 
ORBIT ENTERPRISES INC 
P0.8ox2875-M 
Glen Ellyn, IL 60138 
(312)469-3405 


BASIC TURBOCHARGER 

THE INSIDE TRACK has been UPDATED to DOS 
3.1 And supports AT's Quick BASIC & BASCOM 
2. Source code included. Not copy protected 
Manual & 80 r programs showing you how to: 

• Go beyond the 64K string data limit 

• Oo assembler speed windows 

• How to control the keyboard 

• Display data up to 10 limes faster 

• Read and write files as last as DOS 

• Load targe programs taster than DOS 

• Much, much more for iusi $65.00 
Shipping $3.00/order. MC&VISA Welcome. 
MICROHELP INC 

2220 Carlyle Drive 

Marietta. Ga 30062 

(800) 922-3383 In Ga. 404-973-9272 


REPEAT PERFORMANCE"* 

SPEEDS UP IBM PC KEYBOARD to allow HIGH 
SPEED TYPING . 30% greater productivity. WD- 
CELERATES CURSOR movement/editing/ 
scrolling. You set adjustable repeal speed and 
delay. SKID SQUELCH* lealure STOPS arsor 
and scrolling INSTANTLY when key is released. 
Less than 4K resident WARNING ADDICTIVE! 
IBM PC/XT/AT compal $ back guar Lmtd oflr. 
$39 95 * $5 p&h visa/mc/amx/ck 
SITE LICENSING from 2nd copy! 



POPULAR DEMAND. INC 
62 South 1025 East 
Undon, UT 84062 
(801)785^)101 


POPUP DOS COMMANDS 

• Display lime, date or disk directory 

• Copy, erase, rename files 

• Change Epson printer modes 

OOSPOP resides in memory and runs inside your 
programs. (DOS 2.x. 3.x) $39.95 + $2.50 S/H 
VISA/MC 

To order 800-643-9039 ext 114 
In Texas 800-392-6273 ext 114 
Haines & Associates, Inc. 

12000 Westheimer, Suite214 
Houston, Texas 77077 


Menu Plus-t-** $39.95 

Access software on your hard disk with a single 
keystroke Does more, easier to use and costs 
less than other systems. Plus you get easy 
DOS commands, a batch file editor, parameter 
passing, and much more. IBM XT. AT. Compaq. 
DOS 20 and up 256K MC/VISA $39 954$4.00 
s/h 

Sigma Software. Inc. 

1009 SuHivan Avenue 

South Windsor. Ct. 06074 

(203) 644-4709 or (203) 644-9689 


AUTOMATION 

AutoScripl vl.O $29.95/Allenlion Teachers. 
Corp., Dewlopers. etc AutoScript is a memory 
resident utility that records & [^ys scripts. Over 
8.000 keystrokes can be recorded, then played 
a( various speeds tor Demos, testing, batch files, 
etc. Its editor further refines the script IBM 2.0 
&up. 

SCY 

7 Moss Street 
Burlington. Ma. 01803 


SPEED DISK I/O THROUGHPUT 

QUICKCACHE— Intelligent disk I/O manage- 
ment subsystem for PC/MS-DOS 2.xx & 3.xx. 
Capable of making programs run up to 14 hmes 
faster All parameters dynamtcalty alterable. LIM 
memory supported 40 1^ min. required. $49.95 
* $5 s&h. VISA/MC. 30-d3y guarantee. 

PR. GLASSEL AND ASSOCIATES, INC. 

30255 Fir Trail 

Stacy. Minnesota 55079 

(612)462-1337 


AT/XT/PC HARD DISK EXPANSION 

'R^ace hard disk with a bigger one. or add a 
second drive! Vfeature BREAKS THE 33 MBYTE 
BARRIER on standard AT. XT and compatble hard 
disk controllers Includes multiple volumes, se- 
curity features. selectable dusters, keyboard lock. 
$80-$120 + $3 shipping + CATax' 



GaOEN BOW SYSTEMS 
2870 Fifth Avenue, Suite 201 
San Diego. CA 92103 
619-298-9349 


*** IBM Uses CP/M & Apple *** 

'The best CP/M to DOS converter' PC Mag. 4/ 
85 UniFotm copies files, formats, reads & writes 
DIRECTLY to 200 ^ CP/M disks on the IBM PC, 
XT. AT (96 TPI & 8"). Use normal DOS com- 
mands By Miao Solutions. $59 95 + $3 S&H. 
NEW! Match-Point size card copies Apple DOS 
files to IBM; also reads & writes to Apple CP/M 
disks. MalchPoint w/FREE UniForm $185 + $3 
S&H! 

BLUE HERON 
1108 S. Second SI. 

OeKalb. Illinois 60115 
(815)758-2355 


HARD DISK DIRECT ACCESS'* 4.0 

The Ultimate Hard Disk M^u System. Orga- 
nizes your software programs into a 'user de- 
fined' menu system. Features single key stroke 
access, time usage tracking, custom applica- 
tions. plus much more Order loll tree today. 30 
day money back guarantee. MC/Vtsa Welcome 
$89-95+$500Shippmg. 



Oa.TA TBOimM.OCY 


DELTA TECHNOLOGY INTERNATIONAL INC. 
PO. Box 1104. Eau Claire. Wl 54702 
Toorder: 1-800-242-MENU 
For More Info. 715-832-0958 


PC MAGAZINE ■ OCTOBER 14, 1986 

363 




i I i 

I I * 


MAGAZINE 


mniiKCTPiAcc 

THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET. . . 


SOFTWARE 


UTILITIES 


HARD DISK EXPANSION 

Disk Manager allows the installation of any 
ST506 hard disk on PC.XW and compatible 
Volumes up to 256mb' Menu driven/auto in- 
stall. compatble w/aM vers of MS/PC DOS (does 
not modify DOS), up to 16 volumes, easy to use' 
S125 « ship about Novell product' Dealer 
iixjuiftes invited. 

QNTRnCK 

COMPUTER SYSTEMS INC 

ONTRACK COMPUTER SYSTEMS. INC 
7460 Washington Ave S. 

Eden Prairie. MN 55344 
(612)941-4504 


$50 per Megabyte for IfiM/XT 

MCFORMAT software adds 15%to50%tohard 
disk capacity by allocating space in smaller units 
than PC-DOS. thus wasting less space. PC/XT 
users get at least one Mb (33 Mb hard disk users 
gel up ( 0 10Mb) more u^ul storage with fully 
compatible PC-DOS 3 0 or 3 1 $50 prepaid in- 
cluding shipping VISA/MC 
Microcomputer Concepts. Inc 
9715 S.E. 43rd Street 
Mercer Island. WA 98040 
(800)722-8088 


DOS PATH Command for Data 

Now Lotus. dBase. WordStar, etc can access data 
tiles no matter where they're located I3PATH < 
works like DOS PATH command— up to 128 dirs 
can be searched Handles output files, file alias- 
ing and virtual disks too Wildcards ok Trans- 
parent Requires only 4K MS-DOS 2/3. $45 • 
$5s/h Md add 5%. Visa/MC/check/PO 
PERSONAL BUSINESS SOLUTIONS INC. 

PO- Box 757. Dept B 
Frederick, MD 21701 
301-865-3376 


VACHE GETS YOUR DISK MOVING! 

Hard disk accelerator increases speed ol car- 
tridge and fixed disk operations using memory 
caching to eliminate repetitive disk access Al- 
locate up to IS Mb of extended or expanded 
memory, or .5 Mb ot standard memory tor cach- 
ing disk data includes diskette and screen ac- 
celerator modules. Automatic and transparent 
after installation. $65 > $3 shpg. CA tax. 



GOLDEN BOW SYSTEMS 
2870 Fifth Avenue. Suite 201 
San Diego, CA 92103 
619-298-9349 


DESIGN YOUR OWN LABELS! 

Use PRO LABEL to design & print multi-purpose 
labels lor olke. shop. lab. and home. Disk la- 
bels. name badges, parts numbers, mail labels. 
& more Set size, design label, then print 1 to 
1000 Intermix variable and fixed fields & fill in 
changeable data when printing. Do serial num- 
bers. date stamping Use our pre-saved designs 
or rhake new ones 100 labels. Pgm, Manual 
$27 50 4 $1 Shpg IBM-PC & compatibles Free 
tact sheet 

MICRO DATA SERVICES 
PO. Box 631 
Marshalltown. lA 50158 
515-752-5681 


AUTOMENU'' VERSION 4.0 

Create one menu system to run all your pro- 
grams. batch files and DOS commands. Insu- 
lates' novices; many options for power users. On- 
screen help, password protection, user -defined 
prompts Written in assemtXer 16K size Over 
7.000 satisfied usem Money back guarantee $46 
♦ $4S/H.chk/VISA/MC. 



MAGEE B^ jtm tse s 

MAGEE ENTERPRISES 

6577 Peachtree Indusirial Blvd . Dept M10 

Norcross.GA 30092-3796/USA 

404-446-6611 


SUPER UTILITY V2.0 

Increase the speed of PC/XT/AT by 200-286%. 
Recover lost files. Edit disk, etc Add security to 
all type of files Test & Analyze disk drives, and 
much more Works |ust like Mac (Pop-(« menus/ 
screen/windows/help/elc.) $7'DemoDisk. 
$49 95 ea. $69.95 Not protected $3- Shipping/ 
HVISA/MC/Check 
SOFTECHNICS 

3212 Beacon Ave South Dept. PC103 
Seattle. Washington 98144 
1 -(206) 723-4980 


DISK ACCELERATOR 

OiskCache speeds up your hard disk access by 
keeping Irequentty used sectors in memory. Su- 
perior to RAMDISK; transparent, hexible. confir- 
urable. no hardvrare changes. RAM. EMS. and 
AT extended memory versions inci Not copy 
protected VlSA.MC.volumediscounls.noPO's 
without prior approval $3700 
DATAMORPHICSLTD 
PO. Box 620 

Stiltsville. Ontario. Canada KOA 3GO 
Or call (613) 836-2670 


DISK UPGRADE BIOS FOR ATS 

DU6‘14 overrides AT Drive Table to allow any 
compatible drive to be attached and fully used 
on the standard AT controller Two ROMs plug 
into empty sockets on system board Includes 
complete Set-Up routine and low-level tormal 
lacihty Works with UNIX. XENIX, other OS and 
networks $95 4 $3 shpg. CA tax 





GOLDEN BOW SYSTEMS 
2870 Fifth Avenue. Suite 201 
San Diego. CA 92103 
619-298-9349 


WORD 

PROCESSING 

MAXTHINK-EOITORS' CHOICE! 

Comparison reviews PC-Magazine. PC-World, 
PC-Week. and Byte say MaxThmk is today’s most 
powerful text/outtine processor Faster lor or- 
ganizing ideas and actions— links to all word 
processors Easy to learn and use with on-line 
screen helps. Invaluable to writers, managers, 
planners, consultants, thinkers. $69 
MAXTHINK IDEA/OUTLINE PROCESSOR 
230 Crocker /Wenue #2 
Piedmont. CA 94610 
(800) 227-1590 (US) 800 642-2406 (CA) 


MYWORDIISJUST $35 

Emulates ws Full-featured, lull screen word 
processor for IBM PC/XT/AT/jr or compatibles. 
Wordwrap, search/replace: block ops; headers 
& footers: sort, adds row/column, calculator, 
macros: merge-pnnt; quick print. 256 CHARS. 
Allows color & customizing 1()0 4 ops: won't lose 
text, utilities: translate ws files to /(SCll or back 
Help screen; printed manual (index/table ot 
contents): fully supported Source add $35 DOS 
1.1-30 128K. 1 drive, use any printer. 30 day 
money-back guarantee' 

TN.T. SOFTWARE INC, 

34069 Hainesville Road 
Round Lake. IL 60073 
(312)223-0832 


INDEX YOUR TEXT FILE 

Need an index for the back of a report, book, 
manual, or thesis? PROINDEX takes any word 
processed document and a reference list, creates 
an index. Selectable page/line references, case 
sensitivity, inleraclive/batch. handles ASCII. 
WordStar, & 8 bit data $69 95 includes disk, 
manual. & shipping. VISA/MC 
Eifring Consulting. Itk. 

4N699 West Mary Drive 
St Charles. Illinois 60174 
312-377-3520 


WORD IMAGE 

The WP/editor for you! Key macros, command 
or menu driven, undelete, lull color, math, mail 
merge. DOS shell, edits 4 large files, batch files, 
extensive search/replace options, help, all 
printers, indexed manual with lulorial. PLUS 
MUCH MORE Needs 384K. PCOOS 20*. and 
2 drives. $65 00 1 $5 S&H. 30-Day trial 
SOFTWARE IDEOLOGY 
PO. Box 305 
Brooklyn, NY 11204 
(718)236-3876 

PC-Write'- NOW Vers. 2.6 

Micro-justification, optional menus. 40 help 
screens, great new manual Mailmerge. ma- 
cros. split screen: supports LaserJet. 3004 
printers. Diskette with lull software/quick guide 
$10 Register lor manual/newsletter, support/ 
updates $75 Version 2.7 with spell check soon: 
Diskette pair. $16: Registration. $89 Share- 
ware OK to copy & share. Yisa/MC 
Ouicksoft. 219 First North #224C 
Seattle. WA 98109 
(206)282-0452 

LQ PRINTER UTILITY 

LQ gives letter quality from dot matrix printers. 
Resident or non-resideni operation, many fonts, 
sizes & modes. Pnnt spooling, pop-up window 
control. Works mvistily with your favorite word 
processor. Shareware: $10 tor program .and 
manual on disk, $35 lor registered package 
Granny’s Old-Fashioned Software 
Route 4, Box 216 
Boone. NC 28607 
(704)264-6906 

HEBREW/ENGLISH/GREEK 

Arabic. Russian, and European languages 
MuHi-lingual Scribed an easy-to-learn multi- 
language wordprocessor that supports on-screen 
foreign characters, righl-to-left text, vowel points 
and accents— with no hardware modifica- 
tions— and prints on most dot matrix printers 
$350 • $5 s/h. For demo. $15 4 $4 s/h. MC/ 
VISA.Req384K 
GAMMA PRODUCTIONa INC 
710 WilshKe Btvd Suite 609 
Santa Monica. CA 90401 (213) 394-8622 

THE IDEAL LIBRARIAN 

Writers, researchers, all creative workers: gel 
organized with SQUARENOTE'’Type & edit notes 
ol up to 10 RWES & 100 keywords each Pow- 
erful global operations on ke^ds. transfer tad 
to & from most word processors; browse through 
a set of notes, context-sensitive help, tutorial & 
reference manual. Not copy protected. 30 day 
money-back guarantee. $69 95 4 $5 s/h Check/ 
VISA/MC 

I UnionSquarcware 



UNIONSQUAREWARE 
265 Washington St /PO Box 228 
Somerville. MA 02143 
(617)623-3023/800-334-08546x1. 583 
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C UTILITY LIBRARY 


$185 


Pascal • Fortran • C 
Fastest Library Available 
Powerful and Easy to Use 
Major Graphics Boards 
No Royalties 


350 + C Functions, Source included 
Pop-up Windows and Menus 
Fastest Screen Output Available 
Strings, Files, Keyboard, Mice 
No Royalties 


C ESSENTIALS $49 

the 200 most frequently used functions 




ESSENTIAL SOFTWARE, INC. 

P.O. Box 1003 Maplewood, NJ 07040 914/762-6605 

CIRCLE 176 ON READER SERVICE CARD 
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Coming up 


COMMUNICATIONS SOFTWARE 

Your PC becomes inrmitely more power- 
ful when you let it talk with other com- 
puters. You’ll need a modem, of course, 
but you'll also need a communications 
software package to make those connec- 
tions and information transfers happen. 
Take a look at 32 such programs and find 
out what happens when PC Magazine 
Labs puts them to the test. M. David 
Stone provides an overview of the broad 
topic of PC communications. 

THE CHEAPEST ATs EVER In this 
issue you read about the cheapest PCs 
ever, but prices are dropping in the AT 
market as well. Once beyond the means 
of many PC users, AT power is more ac- 
cessible than ever, and now may be the 
time for you to consider it. In our next is- 
sue, you’ll find reviews of eight inexpen- 
sive ATs, all of which are IBM compati- 
ble and sport a base price below $2,600. 
Does IBM have something new to worry 
about? See for yourself what PC Maga- 
zine’s reviewers have to say. 

PLOTTERS, PART 2 The new wave 
of plotters is making news, and not just 
on top of the desk. Glenn Hart continues 
his survey of new plotters on the market, 
and in Part 2 he focuses on the larger 
plotters of sizes D and E, those work- 
horses of computer-aided design that ac- 
commodate paper from 24 by 36 inches 
to 36 by 48. Also, he looks at printers 
that pitch themselves as plotter alterna- 
tives. 

ANIMATION SYSTEMS Animated 
videos are an effective promotional tool 
that many companies use to build their 
corporate image, but they are very ex- 
pensive to make. Now, however, for an 
investment of between $30,000 and 
$60,000, you can get a complete PC- 
based animation system. PC Magazine's 
technical art director Gerard Kunkel and 
G. Heather Luchak experiment with 
three products, all first-generation AT- 
based animation systems. 3$ 



Preserving your data is 
vitally important. Lose It 
and you’ve lost both time and 
money. That's why Vbrbatim 
Datalife Diskettes have 6 data- 
shielding improvements for greater 
disk durability and longer life. They 
come standard with a lifetime warranty 
that establishes the industry standard- 
it guarantees trouble-free recording, 
storage, and retrieval. And to help introduce 
you to the Verbatim quality standard we're 
running a special offer on many of their prt}- 
ducts, including — Datalife Diskettes, Cleaning 
Kits, and Disk Drive Analyzers. 



What separates us from our competition? Simply a combination of the best senrice 
in the industry, highly competitive pricing, and an ever widening range of products. 
Above all we care about our reputation and we are willing to work on a lower margin 
while delivering what others only claim — arxi we do it all on a day-in day-out basis. 
Every subscriber to PC Magazine _ — — 
will receive our New 96-Page Winter 
Spring 1986/87 Catalog over the * 
next few months. We hope to be 
your source for computer supplies & 
accessories. Now with 15 pages of 
consumer/industrial products. 


compi 


1050 E. MAPLE RD. • TROY, Ml 48083 
(313) 589-3440 

CIRCLE 267 ON READER SERVICE CARD 


WATCH 
FOR 
OUR 
NEW 1986/87 
CATALOG 



irS ALMOST CRIMINAL! 


The most amazing hardware/software deal imaginable. Order the 
PBJ Xraw Expanded Memory Board at an already astoundingly dis- 
counted rate of S249 95 and you will receive both the highly acclaimed 
Leaaing Edge"— Word Processor and The Twin — Spreadsheet. 
Presentation Graphics, and File Manager, at no extra charge! 

The Xram~ Is fully compatible with the Lotus/Intel/Microsoft 
expanded memory specification and is supplied with 256 K of Ram, 
expandable to 2 Meg. 

Obviously, this incredible offer cant last forever, order yours today! 

m CALL TOLL FREE 
S 1-800-543-8124 

g!WiS!!i IN MA CALL 617-486-3193 


computer 

I Since 1973 


PO BOX 1094 

480 King Street 
uttieton, MA 01460 
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w/1 FLOPPY, 64K $ 949^0 

w/2 FLOPPIES 64K $102040 

w/1 FLOPPY, 64K, 20 MEG $147044 

Monitor* & mortitoc M«pto> cord oddrt<ortai 


WHY PAY 
RETAIL? 

Nobody Setts 
for Loss 



comPAa 

COMPAQ'’ 

PORTABLE V" 

2 DRIVE 256K $1543.69 

1 DRIVE 1 10 MEG $197330 

1 DRIVE + 1 20 MEG $209730 

COMPAQ PORTABLES INCUIDE MSDOS 

286$ • PORTABLE II • DESK PROs 
ALL IN STOCK 

CALL FOR LOWEST CUSTOM QUOTES 

TM-RegistsrsO trsdomark of IBM anO COMPAQ 


HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUNT PRICES 


IBM specials 

KIMTRON 


PC W/64K 1 drive 

694940 

14’ Green or Amber w/AT keyboard 

644947 

PC W/64K 2 dnves 

PC W/64K 1 floppy 1 20 meg hard 

102940 

147944 

12' Green or Amber w/AT ke^ard 

39960 

XT W/256K 1 dnve 

160953 

QUME 


XT W/256K 2 dnves 

170711 

1196 14 ' Green emulates WYSE 


XT W/256K 1 floppy 10 meg 

1999.43 

and ADOS 

6454 44 

XT W/256K 1 floppy and 20 meg 

209954 

101G. 101A 14 ' emulates Televideo 


XT W/256K 1 floppy and 30 meg 

226944 

and Hazeibne 

30744 




All XB are new enhanced inodels 

IBM AT^* SPECIALS 


IBM AT W/256K 1.2 meg floppy 
IBM AT W/2S6K 20 meg hard drive 
IBM AT W/512K 20 meg hard drive 
IBM AT W/512K 30 meg hard dnve 

IBM Kt WA12K 70 mag hard drive 


$2457B9 
297740 
3032.71 
3189.64 
394412 

' SPECIALS 
COMPAQ perlable w7796K 2 flOMlM S164169 

COMnU} portable wr256K 1 floppy. 10 meglSTSiSO 
COMMO DeskPro W/126K 1 floppy 1S32B6 
COMPAQ DeskPro W/256K 2 floppies 1674.26 
CQMMQ DesKPro W/640K 20 meg hard dnve 196146 
COMPAQ DeskPro W640K 30 meg 2111 94 

COMPAQ Portable II Model It 257193 

COMPAQ Portable I) Model III 3431.28 

COMPAQ Portable II Model IV 3571.44 

COMPAQ -286" DeskPro w/30 meg 360640 
COMMO -286" DeskPro w/30 meg 

S12K tape 4036.49 

COMPAQ ‘-286" Portable w/20M 640K 386040 

COMPAQ "286" Portable w/20M 640K tape429240 
^ Xltf SPECIALS 
Ar8T 6300 W/128K 1 drive & keytmard 61366.50 
ATST 6300 W/256K 2 drives & keyboard 1655.71 
ATfT 63M wttm 1 negpv. 20 meg 
hard drive 6 keyheard 1974.23 

^LEADING EDGE^** SPECIALS 
2 Ortve w/moeHer model D . .6124974 

1 Drive 30 meg w/monitor 640K 16^42 

TOSHIBA SPECIAL 
TOSHIBA 1100 Laptop 1 Drive 61787.76 

SmatTm sharp special 

2 DrtveTCSHleTbM PC CemMlWd) 61341.93 

StX SPECIALS 
NEC APC IV AT eempaOble 1.2 nogn 

1M Memery 6225046 

NEC APC IV AT compabbte 20 meg dnve 27484S 
ZENITH SPECIALS 

ZS-146 2 drives 256K w/OOS 6105141 

ZS-158 1 drive 2S6K 5 slots w/DOS 126160 

ZS-171 Laptop 2 drives 256K IS lbs 166440 
ZS-241 5t2K 1 2 meg floppy 

AT compatible 2457.00 

Other Comouters Available Upon Request 


WYSE 

W/Y-30 14" emulates ADOS and Televideo 6289.10 
WY-SO 14' Green emulates ADOS. Ha^eltme 
and Televideo 429.44 

WY-SO • Amber multi unit emulation 479.20 

WY-75 DEC VT-100 and Unix compatible 577.60 
WY-BS DEC VT-100 & VT-220 compatible 449.20 

20 meg hard disk Seagate or Rodime 6467.50 
30 meg hard disk Seagate or Rodime 572.25 
70 meg hard disk 128540 

360K floppy dnve 110.12 

GENOA 20 meg Internal tape 693.43 

GENOA 20 meg irlemel tape 118.76 


CITIZEN MSP10 6255.20 

CITIZEN MSP20 329.92 

EP60N U M 10 Cel 190 CP6 HLQ STO 232.61 
EPSON DX-35 59844 

EPSON FX 85 SAVE 

EPSON FX 286 479.10 

EPSON LQ 800 499.22 

EPSON LQ 1000 69976 

EPSON RX 100 299.00 

EPSON COMREX 420 132 Col 420 CPS 99911 


1/2 height dnw 69900 

IBM Logo Drive 12116 

TANDON lull height floppy drive 10947 

SEAGATE 20 meg 1/2 height hard drive 39900 
SEAGATE 30 meg lull height w/con|roller 670.00 
GENOA 20 meg internal tape 69143 

GENOA 20 meg external tape 81976 

GENOA 60 meg tape dnves CALL 

IOMEGA BERNOULLI 10-f 10 181156 

IOMEGA BERNOULLI 20 20 239970 

IOMEGA BERNOULLI 10 MB cartndge 57.90 

IOMEGA BERNOULLI 20 MB canridge 88.72 

IRWIN 10 meg tape backup 465.00 

33211: 


•31 


ma 


MOUNTAIN 20 meg 
MOUNTAIN 30 meg 
MAYNARD 20 meg 
WESTERN DIGITAL 10 and 20 meg 

Plus Other Drive Cards Available 

R 


S6M40 

SAVE 

68145 

CALL 




IBM Pro Printer 
IBM Pro Printer XL 
NEC P6 80 col 
NEC P7 136 col 216 cpt 
NEC PS 136 col 290 cps 
NEC 3560 Spinwriter 
NEC 6650 Spinwriter 
OKI okimale 20 
OKI ML 182 
OKI Ml 192 
OKI Ml 193 
OKI ML 292 
OKI ML 293 
TOSHIBA P321 
TOSHIBA P341 
TOSHIBA P351 S/P 

CORONA Laser Printer 
H P Laoor Jtl Printer 
H-P Laser Jet Pius 
H-P User Jet 500 Plus 
OUAO Laser 
AST User Printer 


429.40 
642.67 
47922 
61545 
99967 
79712 

112765 

117.72 

221.40 
29944 
499.21 
424.44 
568.08 
46125 

SAVE 

999.06 


6222124 
2376.00 
301124 
IN STOCK 
SAVE 
SAVE 


AST 5251-11 Plus 663904 

AST 5251-12 50960 

EVEREX 12008 106.50 

HAYES 1200 392.08 

KAYES 1200B 309.39 

HAYES 2400 57900 

HAYES 24006 502.16 

IRMA 5250 (SmanalecI 56444 

IRMA 3278/79 Courier 79920 

US ROBOTICS Password 1200 22645 

US ROBOTICS Microlink 2400 424.15 

US ROBOTICS Courier 1200 429.60 

VEN-TEL 1200 Courier 31440 

VEN-TEL 12006 31440 

M.'f.r-iii.M'irTTTm 


GENOA Spectra EGA 256K w/p 6343.75 

IBM enhanced graphics monitor 67941 

PGS HX 12E Hi Retolulien RGB 464.32 

OUAORAM EGA CARO 347.73 

ORCHID EGA 32994 

STB EGA PLUS W/256K. w/p 29965 


INTCRMCC CAROS A 
MULrVFUNCnON CARDS 


APPARAT 64/384K w/CIOCk $9919 

AST 6 pack with 64K C/S/P expands to 384K 11924 
AST PREMIUM 6 pack 512K expands to 
1 meg 2 ser 1 para game and clock 364.25 
AST advantage tor AT expands to 3 meg 34900 
AST I/O mini (clock/serial port) 12926 

INTEL above board for PC w/^K 27960 

INTEL above board for AT w/128K 36924 

jRAM-3 W/256K (Lotus 2 0/Symphony 
compatible) 284.90 

Parallel Port 6940 

OUAORAM Liberty W/64K 24941 

OUAO AT expands to 2 Meg 32943 

QUADRAM Quad Board expands to 384K 
w/P/SOVOK 16924 

Serial Port 4995 

ZUCKER80AR0 expands to 576K w/OK/c 6995 


BORLAND &dekick (copy protected) 62940 
39960 
36940 
3939 
29900 
42930 
23175 
20920 


dBASE 111 Plus 
FRAMEWORK II 
FUNK Skteways 
LOTUS 1-23 
LOTUS Symphony 
MICROSOFT WORD 30 
WORDPERFECT 


AMDEK 31QA 613999 

COMPAQ monochrome monitor 

(green or amber) 18946 

IBM monochrome monitor 21964 

PGS MAX 12E amber color 167.40 

Plus Other Monitors Available 

132:^ 


GENOA Spectrum (color monographic 
HERCULES color card w/p 
HERCULES monographic w/p 
PERSYST short port color card 
w/paraiiei port 

PERSYST short port mono card 
w/parallei port 
STB chauffeur w/p 


me 


w/p)S2S939 
144.16 
179.84 


13449 

237.60 




AMDEK color 600 (Hi-Res RGB) 
AMOEK color 722 
IBM color monitor 
MiTSUOISHI 14 RGB 640 i 200 
PGS HX-12 Hi-Resoiulion RGB 
NEC Multisync 


639997 

499.78 

52977 

28900 

41212 

549.20 


4164 |64K 150 nanoseconds) 6240 

Nine Chip Set (complete set) 991 

128K piggy backs tor AT 444 

Nine Chip Set (complete set) 3440 

8087-2 (tor COMPAQ DeskPro) 14933 

8087-3 (for PCyXT/COMPAO portable) 12140 

80267-3 (for AT and AT Compahble) 16930 
41256K (296K clilpl) . .440 

Nine Chip Set (complete set) 2912 


liltC. « ACCESSORIES 


A-B Switching Bei (Rw or MrM) $4910 

BASF 0/S. D/0 1240 

BASF 3.5' Disk for MACINTOSH 10 pack 1999 
BASF Disks tor AT (1 2 meg) 2914 

CH PRODUCTS game ports 37.42 

KENSINGTON Masterpiece 9949 

KENSINOTON MMinrplece « . . 11946 

KEYTRONICS 5150 99.00 

KEYTRONICS 5151 PC or AW 162.00 

MICROSOFT Mouse (BUS Wrsion) 11934 

OUAORAM Micro Feitn 14940 

Printer Cable for IBM 19.99 

XT Power Supply 69.40 


MOST ORDERS SHIPPED 
WITHIN 48 HOURS. 


Call COW for custom quotes 
on products not listed. 


H you find a better price 
call us before you buy. 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE NOW! 


SPECIAL 
LOTUS 123 
$299.00 


On $11 orders under S20000 pWtB* add tSOO nandimg 
Is# Ai prices rsfieci 3** discaunt lor casn Allow H) Du$<- 
’ rtasa days lor shipping whan paying by ptrsonai chacx 
II prwing suOfeci lo ehanga 


1 -( 800 ) 233-4426 


In Illinois 

(312) 498-1426 


SPECIAL 
WORD PERFECT 
S206.20 


CIRCLE 109 ON KLAOER SERVICE CARD 














TheVERSABUSlNESS^ Series 

(r VooiftaiaMMiduie amte^ndossteid used mdependentiy, or can be ilnkedJo 
n a con^^ter^oocdtoaled business system. 

S 14 I.I 5 


VERtAAECaVAILES** SM.M 

■“■■iVitt mcflu-dftven Kaxmis racetvtbtes, 

iMiM. and montfiFy statemont generattog 
tfmm that keeps track ot an Infomutton rotated to 
■f onm you or your company money 
VBISAPAYABIES' SM-H 

, li iliiljiMiil to k^ track o( all current and aoed 
payables, keeping you In touch with all informaoon 
rained to how much ntoney your company owes 
' aadilieleiae to rnanege your cash flow. 

1 WRUPAYROU^— ^ s*t.» 

n powerful luRy sutomated payroR system 


tyel easy to use Keeps track of iR 

govemment-reguired payrofl Intorrmuon. initially 
atoaUnaayrolt deductions (in every state] ead 
reWed torms. 

VERSAMVBfTORY'* tM.H 

«e an Instant access inventory program that gives 
you virtue unMmtted storage capacity and the 
comprehensive statistics required to make all of 
your vital inventory decisions 


REVtEWSr 

Disinbution ot the VersaSenes has now exceeded 
KIO.OOO making Vn VersaSeries the largest mass 
distributod accounUng software pecksge in the 
works Among recent reviews, the VersaSenes 
received an excellent rating In the new Aiddison- 
rating encyctopedta . . The VersaSenes 


It three to frve times the price 


Ui 



Professional Time 
and Billing System 


IMSTAHT 

BUSmESS" 


For ATTORNEYS. 
ACCOUNTANTS, 
ARCHITECTS, 
CONSULTANTS, 
DOCTORS and 
Anyone Who 
Bills for Time 
or Service 


OramMk ervMtairouqh 
lor Any WrofnWonal WV«o 
•Nk tor TkN» or tervic* 

TMi Htw Uwr-ertntdly 
Pockopt ww OuiporSonn 
VOwr ProMTK Ttoioand 
■Mnp Symm 

S*«r TafiF tna Monry Vour INSTANT 
Tmr jnd Mng ukn CTirr you 

Mjruormnt cnorrs 


rOMbr* Mmg jrvi 


• Uw trw BUM m >y counts aruikJOir moculr lo krep troc* 

• tnr ofifNoyrr Mr eenijre btsK mtomwon prrtAnnq to 
Mcn 0* you mploym 

• A pifymont Mr conun « offlpme rotor d oT Ml paymmo mo 


:CCiriPlJTBQWlCS; — — ‘“ 

MirucoM irMwrsutrr.MiTi (ieO) 431 - 2 t 1 S t 9 U> 42 S-T 9 » > 



THE COMPLETE BUSINESS PAC 


The five euentui modutcs for all small 
businesses 

• CENEIUL LEDCEK 

• PAYROLL 

• ACCOliNTS RECEIVABLE 

• ACCOtWS PAYABLE 

• invevtxtry control 

The Complrle Business Pac $99.95 


All (he major functions for evaluation, 
sclectwn and manaRemenl of your mvestmeni 
portfi^w 

• PORTFOLIO VAUIATION 

• BONDCALCUUTIONS 

• aTURE PRICE PROJECTIONS 

• FINANCIAL RATIOS 

• STOCK MARKET ANALYSIS 

• CASH MARKET FORECASTING 

Stock Pac $99.95 


BUDGET ANALYSIS PAC 


For accountants, investors and small 
businesses that want lo present professional 
statements to their clirnis. 

• BALANCE SHEET PREPARATION 

• COMPARATIVE INCOMESTATEMENTS 

• FINANCIAL RATIOS 

• CASH FLOW ANALYSIS 

Budget AnalyMS Pac $99.95 


Symphony 


READY-TO-RUN 
APPLICATIONS 
PACKAGES FOR 
LOTUS* 1-2-3™ 

J AND SYMPHONY™ 


PERSONAL/BUSINESS PAC 


Contains all the essentials for bi 
or personal use. 

• CHECK REGISTER CONTROL 

• TELEPHONE DIRECTORY 

• MAILING UST MANAGER 

• THE BUSINESMKTME ACCOUNTANT 

• CREDIT CARD MA.NAGER 

• BA.NK ACCOUNT MANAGER 

Personal/Husiness Pac $99 


LOAN APPLICATION PAC 


Calculates and pnnts all interest, mortgage 
and savings calculations. 

• LOAN AMORTIZATION SCHEUtHi 

• MORTGACE-REJU. ESTATE CALCULATION 

• CASH FLOW ANALYSIS 

• PRBSENT/FirrURE PAYMENT 

• INVESTMENT ANALYSIS 

• LEASING 

Loan ApphcalKMi Pac $ 99.95 


DEPRECIATION PAC 


Performs all standard IRS-accepted deprecia- 
tion calculations and prints prafcssioiul 
reports. 

• DEPRECIATION'ACCELERATEDCOST 
RECOVERY SYSTEM 

• STRAIGHT LINE DEPRECIATION 

• SUM OF THE YEAR S DIGITS 

• IX)U8LE DECUNING BALANCE 

Depreciation Pac $99.95 


manunprotrcttdJisJtrttt. Pit utrr mat modify mg add-on 
Kioft far hit «n nttds. tach pockagt cm he uted mlh or imhoul t prm/er Hhm mtd tnlh a prmltr. the user b 
■nwMf w>rA pro/essionellooleingprmlooa utiich cm be cuttomltedlomtH the needs of the uttt. A manmlocnenpontts 
each packoft. l-J-3 ana Synpiioiir art waamarlu ol Lo— OwMopnww Care laws* « a rBg MMMdgaawianiotLir - 


millPlJTHQIUKS: 


laOOl 431-2818 (9141423-1835 



msnHj 

Busmss’ 


PROPERTY MAMGEMENT SYSTEM 


THISEASy TOLA! PROPtim MANAGEMENT 
AND ACCCXJNTINC SYSTEM IS teeal for any- 
orw wno needs to keep track o> rerxal income 
anOevensrs 
TTas system performs aN 
Knkkeeping actrvtties 
associaiFd wWPi owning 


EASY TO UNDERSTAND 
me iNsrANT tuuNEU my- 
E ITTY AAANAGE sac NT SYSTT M • 
OrvTieaiDsavriir 
Tnr compnrienvve 
gives ilep- By step natrucaans 
wan OrtaitM reproitjtIKnt oT 
sirrm OBpUys ana sarrvlp > 
ports TTieonanerielpinurutB 
and easy lo WkNV menus «• 
ipjf say Hanmju me need 
lo refer » me manual 


SAVE TIME 
AND MONEY 
Trn syuem IS designed 10 
save UW and money Tnr 
goatoHNSTANTPeOP- 
f my AANaACjE ME NT IS 
10 aucomaieyourarrounBngmdmanagrmmiafprDp- 
enaesmarasiandetononicalway rnesystemisBedNeso 
mac you can p« k and cnodse orvy mcae opBm mat apply 

to your needs 

tave Bme and money By iwang COMPUTEBVEO STATE 
MENTS and CCXlECnON NOTK ES *oui Wnefy atcurair 
and professional stacrmenis and (efMBon now eswP 
uved uproamans and spot poaeniui kMses early mougn 


smaB or targe apanmeni DuMngs. commercial 
once DuMmgs, warenouses. retart stores. 
single-larrMy homes, co-^ or condomnwms. 

recreational vefaclrs. 
persona property stor- 
age laciHes or any ocner 
smrttar rental pr o perties 


CHECK RECtSTER 
ACCOUfUrtNG $VSTEM 
An cnec kt and keep deiartrd 
nlonnaeen related 10 any cnec ks 
mat mult Be wmen FieoBirat 
< ounts aBow lor antomunon 
ol your system ITie CHECH 
KGISTCIIACCOLJNTINO 
SrSTEMaso keeps iratkof 
art cash disBunerwnts 



INSTANT STATUS QUERIES 
AtmeteumolaBuRon sertnecurrenlslalusOtarMr 
property rental urat or tenant A memo Me artowi trie 
ret ormng of notes such at damages norse (ompians e« 

COMPlfTE TRANSACTK3N BOOtCKEEPINC 
rtrrora compirir transaction rmtory lor art revderwal 
artf /or commercial property related charges drpoMs 
payments refunds M«te ofiv etc NAomaPcartypoits 

standard morwily rrmts tor easy entry and r umputn 
c u inm a n area astestmmts and percentage leases 


ICQfnPLITRQWICSi 

NkfucacirtB te«MYsufrai«in IMM) 431 - 2 m ( 914 ) 42 &-tS 39 


INSTANT PROnRTV 
MANAGEMENT SYSTEM 
RETORTS 

•mintrYxrsKi't 
• tCrviMUMrueoms 


• M QM ( >er NSf « ■oen 

• rwasnc non it AJrtrs 

• nrwd tt mnrv aeroars 

• acC( xavrs M< I isertll 


PROPERTY 

MANAGEMENT 

FEATURES 

• moAtTrrs 


• rS/IOUMK tkiarO 


• rMNSAcnoNira 
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aRCLE 260 ON READER SERVICE CARD 


















When you’re ready 
to get serious about 
surge suppression. 


1 — 1 

1 — 1 

1 1 

1 — 1 

1 — 1 


1 — 1 

am? 

MKl 

ntiNTtfi 

MOMTOn 

coMnnn 

Masterpiece. 

Mum ] 1 

— 

— 

— 


•• 


^ 1 


1 













Master Piece and 
Master Piece Plus 


Here's important advice 
for PC users. With test after 
test proving that 70-90% of 
all PC malfunctions can be 
traced to disturbances in the 
power supply, a surge sup- 
pressor is the first accessory 
you should buy for your PC. 
But don’t put your trust In 


Meets IEEE 587-1980 
Category A 


Meets IEEE 587-1980 
Category 6 

/ 

UL Listed 



The right surge suppressor passes all the tests 

just any surge suppressor. Get one that gives 
your whole system superior protection. One 
that's engineered to the highest specifications. 

Get a Kensington Master Piece or Master 
Piece Plus. Computer dealers will tell you 
they’re the most popular PC surge suppressors. 

And the most serious. Because at Kensington, 
we’re dedicated to giving your PC the best 
possible protection. 

That’s why Master Piece contains a unique 
two-stage surge suppres- 
sion circuit incorporating 
a high-speed silicon semi- 
conductor for the quick 

L j « reaction necessary and a 
- — — heavy-duty metal oxide 

varistor for the brute force 
required to keep even 
the largest surges 
from penetrating into 
your system. 



And that’s why Master 
Piece Plus is the communi- 
cations user’s dream-come- 
true. Its additional circuitry 
smoothes surges, spikes and 
noise on the telephone line, 
protecting your modem and 
increasing the reliability of 
your data communications. 

The circuitry in both Master Piece and 
Master Piece Plus Is designed to exceed 
Category A of IEEE* specification 587-1980, 
as well as those established by UL*. 

Sound good? Keep reading, it gets even 
better. Our circuitry also exceeds Category B 
of IEEE specification 587-1980. Under this 
category, created to guard against the severe 
spikes near the main power distribution panel 
of a building. Master Piece will even protect 
your PC from a simulated 6,000 volt lightning 
strike with a 3,000 amp follow-on current. 

Now, this may look to you like we’re taking 
more than the necessary precautions. And 
actually, we are. But after all, Isn’t that what 
you expect from the best? 

Master Piece ($149.95) and Master Piece 
Plus ($179.95). For the dealer nearest you, or 
to speak to a Kensington sales representative, 
call (800) 535-4242. I KENSINGTON,. <1 


In NY (212) 475-5200. 

CIRCLE 275 ON READER SERVICE CARD 

•The Institute of EIwUKal and ElectfonicsEnffneefs tUnderwruersLaboralofy Master Piece and Master Piece Plus are UL Listed ft 1986 Kensington Microware Ltd 







SAPPHIRE SPF-1 m 

Switched, EMi-ftf I Filtered. 
adopts to duplex outlet; • 3 
I Outlets. 15 Amps Totoi 125 \AMts, 
k 1875 From Single oi AN Comptn- 
I ed •Operating Temperature. 

I -40*0 to + 85*0 •Peak Pulse Power 
I Dissipottonoi 25*C.585.000Wtor 

■ 20 Micro Sec •Maximum Clomping V 

■ Voltoge (>< Test Current 5QA (8/20 ' 

■ Micro Sec ) 340V Clompirtg Occurs Line 

■ to Line (Normoi Mode) and Line to 

■ GrouTKt (Common Mode) •Clomping 


EMERALD SP-2 switched, 

plugs mto duplex outlet; 6 tt. power cofd. • 

BuHf-lnCIrcuHBreaker. 60uti^15Amps 
Totol 125 Votls. 1875 Watts From Single or All 
Combined •Operating Temperature -40*0 to 
^ 85*C* Peek Pulse Power Drssipation /(I 25*C. 
585.000AI for 20 Micro Sec • Maximum Ctamping^l 
AAditoge (u Text Current SOA (8/20 Micro Sec.) 34l5/ ^ 
CioinpingOccunLirse to Line (Normoi Mode) ond ^ 
Use to Ground (Common Mode) • Clamping 
Response Time: 1 Nonosecorid (1 x to 9 sec } • Dielec- 
tric Test 3000 VAC 50Sec •Forward Surge Rating 
o> 25*C. 1440 Amps for 1/120 Sec . Lifetime Warranty 

R»toH $59.95 


Response Time 1 Nonosecorv) (1 x ib-9 
sec ) •Dielectric Test 3000 VAC 60 Sec ^ 
• Forword Surge Rotirsg r>i 25*C. 1440 Amps for l 
1/120 Sec • Mode Noise Protection: Normal arxs 
Common Mode • None Refection Frequency 
150KHZ 30MHZ^Attenuatlon 5D8-58DB. 
Lifetime Warronty 


Retail $79.95 




AH Curtis Surge Protectors meet or exceed IEEE storKjards 
587-1960 Guide for Surge Voitoges in AC Power Ciccuib 


PC 

MAG 


The Ones To Ask For 


Curtis Electronic Surge Protectors are built to 
provide surge protection for any microcompLjter 
for a lifetime. Constructed with precision, using 
odvanced semiconductor technology, the Curtis 
Jewels prevent damoge to microcomputer sys- 
tems and data from powerline overvoltage 



"surges, spikes and glitches.’'Surge protection from 
the Curtis Jewels is your guarantee of the best line 
of defense for your valuable hardware and dato, 
at a price that won't shock you. Get your computer 
the protection it deserves with Curtis — the experts 
in accessories. 


Curtis products are available nationally from leading Dealers, Distributors, and Retail Chains. 

In Canada: Micro-Computer Products, P.O. Box 236, Ajax, ONT, Canada L1S 3C3, (416) 427-6612 


For the Curtis dealer nearest you coll (603) 924-3823 


Itonufacturtng Company, Inc. 

ORTIS 

305 Unbn Street, FteterboroLjgh, NH 03458 


C-1 



